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* R^-o-c;^-co-. R^-c„H2-o^, R^-CaH2„-oo., 

R^-SOj- or (R*-C„H2^)-t(?-CpH2p)-C^^-<X)-, 

Z is 1 to 4 aaino acid radicals bonded to 

one another in a peptide fashion and 
selected froa the group coaprising Abu^ 
Ada^ Ala, Arg, Asn, Asp, Bia, Cal, Dab, 
ein, 6lu, Gly, His, Hph, N(iB)>all(yl>His, 
lie. Leu, tert.-Leu, Lys, Net, aNal, 8Nal, 
Nbg, Nle, Orn, Pfre, Pro, Pyr, Ser, Thr, 
Tic, Trp, Tyr and Val, 



la -iCONH-, .-CSNNi-, -fCOO-, -SOg-p, -.S02NH- 
•r -;PO<«A)-0^, 



o 
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V is U^, -(CHR^),.COOR^ or -cciia'),- 

i** and are in aacli case Ar, Ar- 

alkyl. Hat, Het-alkyl, or cycloalkyl 
having 3-7 carbon atoas^ cycloalkylalkyl 
having 4-11 carbon atoas, bicycloalkyl or 
tricycloalkyl in each case having 7-14 
carbon atoas or bicycloalkylalkyl or 
trleycloalkylalkyl in each case having 
8-18 carbon atoas which is in each case 
ttnsiibvtituted or avnosiibsttfuivd or pdly- 
substituted by A, AO and/or Nal^ 

8^ and R* are in each case H or A^ 

»s A^ Ar^ Ar-alkyl^ cycloalkyl having 

3- 7 carbon atoas or cycloalkylalkyl having 

4- 11 carbon atoas^ 

L . is CH or n, 

m, p and r are in each case 0^ 1^ 3, 4 or 5, 

« it 1 or 2, 

» is 0 or 1^ 

fs phenyl tihieh is unsubstituted or aono- 
substituted or polysubstituted by h, AO, 
H»i, CF3, OH and/or Illf2# or f< unsubsti- 
tuted naphthyl, 

Het is a saturated or unsaturated 5- or 6- 

aeabered heterocyclic radical having 1-4 

0 and/or S atoas ubich aay be fused to 
a benzene ring and/or aay be aonosubsti- 
tutad or polysubstituted by A, AO, Hal, 
Ojll* c4r^yi. osygen> Hz*, HA«, 
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AjH, ACNH^ AS, ASO, ASOj, AOOC, CN, HjNCO^ 
H2flS02, AS02NH, Ar^ Ar-alktfiyU hydroxy- 
alkyl and/or asinoalkyl in •ach case having 
1-8 carbon atoas and/or wliosa N Badfor S 
hetero atoas aay also be oxidized, 

"•I is CI, Br or I, 

is Ar-CO- or A-NN-CO-, 

-alkyl- is an alkylene group having 1-8 carbon 

atoas and 

* is alkyl having 1-8 carbon atoas, and 

aay also be pyrrol idinocarbonyl, piperi* 
dinocarbonyl, aorphol irocarbony I , pyrrol i* 
dinosulfonyl/ piper idinosulfonyl or 
aorphol inosulf pny I, 

and in which, furtheraore, one or aore -HH-CO groups can 
be replaced by one or aore -WA-CO groups, 

and the salts thereof. 

Use of coapounds of the foraula I or of their physio- 
logically acceptable salts for coabating renin^dependent 
hypertension or hyperaLdosteronisa. 
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Aaino acid derivatives 

The invention relates to novel aaino acid derivatives of 
the foraula I 

X-Z.|IR^-CHR^-CH0H-(CB2)Q-iIR*-E-Y I 

in which 

X 1, H. R^-O-C^Hj^-CO-, R^-C„H2„.0-C0-, 

R^-S02- or 

-^ai°2m>'^<»^-CpH2p)-<:Ar-«^> 
I is 1 to 4 aaino acid radicals bonded to 

one another in a peptide fashion and 

selected froa the group coiprising Abu, 

Ada, Ala, Arg, Asn, Asp, Bia, Cal, Oab, 

6ln, 6lu, Gly, His, Hph, H( i«)-aUyl-His, 

He, Leu, tert.-Leu, Lys, Net, aNal, BNal, 

Nbg, Hie, Orn, Phe, Pro, Pyr, Ser, Thr, 

Tic, Trp, Tyr and Val, 

E is -CONH-, -bSNJI-, -C00-, -SOg-, <^S02NH- 

or -PO(OA>-0-*, 

y is R^, -(CMr5)5-COOR* or -(CHr')^- 

cohr'r®, 

R^, r', R*, R^ and R® are in eacft rase M, A, Ar, Ar- 
alkyl, Het, Het-alkyl, or cycloatkyl 
having 3-7 carbon atoas, cycloalkylalkyl 
having 4-11 carbon atoas, bicycloalkyl or 
tr icycloalkyl in each case having 7-14 
carbon atoms or bicycloalkylalkyl or 



tr icycloalkylalkyl in each case having 
8-18 carbon atoss which is in each case 
unsubst ituted or aonosubst ituted or poly- 
substituted by A, AO and/or Hal, 

are in each case H or A, 

is H, A, Ar, Ar-alkyl> cycloalkyl having 

3- 7 carbon atoas or cycloalkylalkyl having 

4- 11 carbon ato«s, 

is CH or 

are in each case 0, 1^ 2, 3, 4 or 5, 
is 1 or 2, 
is 0 or 1, 

is phenyl which is unsubstituted or aono- 
substituted or polysubsti tuted by A, AO, . 
Hal, CF3, OH and/or NHa, or is unsubsti- 
tuted naphthyl, 

is a saturated or unsaturated 5- or 6-. 
•eabered heterocyclic radical having 1-4 
N, 0 and/or S atoas which «ay be fused to a 
benzene ring and/or aay be aonosubsti tuted 
or polysubsti tuted by A, AO, Hal, CF3, 
HO, O2N, carbonyl oxygen, HjH, HAN, A2N, 
AcHH, AS, ASO, ASO2, AOOG, CN, HeNCO, H2NSO2 
ASO2NH, Ar, Ar-alkenyl, hydroxyalkyl 
and/or aainoalkyl in each case having 
1-8 carbon atoas and/or whose N and/or S 
hetero atoas aay also be oxidized. 



is F, CI, Br or I, 
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is A-CO-^ Ar-CO- or A-MH-CO-, 

IS an alkylene group having I'-S carbon 
atons and 

is alkyL having 1*8 carbon atoas, and 

■ay also be pyrrolidinocarbonyL, piperi- 
dinocarbonyl^ aorphol inocarbonyl^ pyrroLi- 
dinosuliFonylv piper idinosulfonyl or 
norphol inosulfonyl^ 

and in nhich, furthermore, one or sore *NH-CO groups can 
be replaced by one or aore -NA-CO groups, 

and the salts thereof* 

Siflllar compounds have been disclosed by EP-A-77,028, 
EP-A-155,809, EP-A-1S6,321, EP-A-1S6,322 and EP->A-163,237, 
but in particular by US-A-4,599, 198. 

The invention had the object of finding nev compounds 
having valuable properties, in particular those whtch can 
be used for the preparation of eedicasents. 

It has been found that the compounds of the formula I, 
and their salts, have very valuable properties. Above 
all, they inhibit the activity of human plasma renin. 
Thisf action can be detected, for example, using ^he 
method of F. Fyhrquist et al., Clin. Chem. 22, 250-256 
(1976>. It is notable that these compounds are very 
specific inhibitors of renin; for the inhibition of other 
aspartyl-proteinases (for examole pepsin and kathepsin 
D)^ significantly highisr concentrations of these com* 
pounds are generally necessary. 

The compounds can be employed as active ingredients in 
medicaments in human and veterinary medicine, in particular 



Ac 

-alkyl- 
A 

E-Y 
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for prophylaxis and treatnont of coronary, circulatory 
and vascular disorders, abovo all hypertonia, cardiac 
insufficiency and hyperaldosteronisa. In addition, the 
compounds can be used for diagnostic purposes in order to 
determine the possible contribution of renin activity to 
maintenance of the pathological state in patients having 
hypertonia or hyperaldosteronisa. 

The 4bove- and belovaent ioned abbreviations of aaino acid 
radicals represent the radicals -IIH*CHR*CO* (in which R 
has the specific iseaning known for each aaino acid) of 
the following aaino acids: 



Abu 


2*aainobutyr ic acid 


Ada 


adaaantylalanine 


Ala 


alanine 


Arg 


arginine 


Asn 


asparagine 


Asp 


aspartic acid 


Sia 


benziftidazolyl alanine 


Cal 


eye lohexyl alanine 


Dab 


2,4-'dia«inobutyric acid 


6 n 


glutaaine 


e lu 


glutaaic acid 


GLy 


glycine 


His 


histidine 



ll(ia>-alkyl-His histidine which is substituted in the 

l-po8ition of the imidazole ring by A - 
Hph homo-phenylalanine (2-attino-4«phenylbutyr ic 



aNal 



SNdl 
Nbg 



Lys 
Met 



Leu 



lie 



tert .-^Leu 



acid) 

isoleucine 

leucine 

tert«<*leucine 

lysine 

methionine 

a*naph thy I alanine 

S**naphthyl alanine 

(2-norbornyl)-glycine 



Nl.9 norleucin* 

N-HfH1$ N-aethyl-histid1n« 

N-Ne-Ph« N-aethyl-phtnylalanine 

Orn ornithine 

Phe pbenyt«lan1n« 

Pro proline 

Pyr pyr idylalanine 

Ser serine 

Thr threonine 

Tie tetrahydroisoquinoline-1-carboxylic acid 

Trp tryptophan 

Tyr tyrosine 

VaL valine. 



Furthereore, the following terms have the following nean- 
ings: 

tert.-butoxycarbonyl 

bensyloxyaethyl in the 1-position of the 
iaidatole ring 
benzyloxyearbonyl 
2^4-dinitrophenyl 

2,4-dinitrophenyl in the 1-positioo of 
the iaidazole ring 
M-ethyUarbaaoyl 
ethoxycarbonyl 
9-f luorertylaethoxyearbonyl 

N-isopropylcarbaaoyl 
isopropoxycarbonyl 
aorphol inocarbonyl 
aethyl ester 
ethyl est-er 

4-phenyl-2-benxylbutyryl 

phenoxyacetyl 
dicyclohexylcarbodiiaide 

1-hydroxybenzotri azote. 
In cases where it is possible for the aboveaentioned aainp 



BOp 

iai-BON 

CBZ 
DNP 

iai-DNP 

ETHC 

ETOC 

FNOC 

IPNC , 

IPOC 

HC 

one 

OEt 

PBB 

POA 

OCCX 

HOBt 
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acids to occur In several enantiomeric foras, all these 
forss and also aixtures thereof (for exaaple the DL forns) 
are included above and below, for exaaple as part of the 
. compounds of the fornula I. The L fores are preferred. 
Where individual eospounds are listed below, the abbrevia* 
tions for these aaino acids in each case relate to the L 
fore, unless expressly stated otherwise* 

The radicals or paraneters X, Z, E, Y, 0, to r', l, 
«/ p, r, Ar, Het, Hal, *c, -alkyl-. A, 6^, 6^, and 
0 Z^ above and below have the leanings specified in the 
foreula I, II or III, unless expressly stated otherwise. 
If two radicals R^ are present in a coepound of the foreula 
I, they nay be identical or different free one another* 

In the formulae above, A has 1-8, preferably 1, 2, 3 or 4 
5 carbon atoes* A is preferably eethyl, furthereore ethyl, 
propyl, isopropyl, butyl, isobutyl, sec.*butyl or tert*- 
butyl, furtheraore also pentyl, 1*, 2- or 3-aethylbtttyl, 
1,1-, 1,2- or 2,2-diaethylpropyl, 1-ethylpropyl, hexyl, 
1-, 2-, 3- or 4-nethylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 
0 2,3- or 3,3-diaethylbutyl, 1- or 2-ethylbutyl, 1-ethyl*1- 
•ethylpropyl, 1-ethyl-2-Bethylpropyl, 1,i,2- or 1,2,2-tri- 
•ethylpropyl, heptyl or octyl. 

Cycloalkyl is preferably cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl or cycloheptyl, but al terr at ively, for 
5 exaeple, 1-, 2- or 3-Hiethylcyclopentyl, or 1-, 2-, 3- or 
4-aethylcyclohexyl • 

Accordingly, cycloalkyl-alkyl is preferably cyclopropyl- . 
■ethyl, 2-cyclopropylethyl, cyclobutylaethyl, 2-cyclo- 
butylethyl, cyclopentylaethyl, 2-cyclopentylethyl, cyclo- 
0 hexylaethyl, 2-cyclohexylethyl, but alternatively, for 
exaaple, 1-, 2- or 3-aethylcyclopentylaethyl, or 1-, 2-, 
3r or 4-aethyl.cyclohexylaethyl. 

BicycLoatkyl is preferably 1- or 2-decalyl, 2-bicyclo- 
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C2^2^13heptyl or 6^6-diaiethyl-2-bicycLoC3^1^nheptyl. 

Trrcycloalkyl is preferably Z-adanantyl. 

Hal IS preferably CI or Br, but alternatively I. 

Ac is preferably such as acetyl, propionyl or 

5 butyryl, Ar-CO-, such as benzoyl, o-^ or p-»ethoxy 

benzoyl or 3,4-diaiethoxybenzoyl, or A-NH^CO-, such as M- 
■ethyl* or N<*ethylcarba«oyl • 

Ar is preferably phenyl, furtheroore preferably o-^ «- or 
p-tolyl, 0-, «- or p-ethylphenyl, o-, or p-«ethoxy- 

10 phenyl, o-, or p<-f luorophenyl, o-/ or p-chloror 

phenyl, o-# or p-bro«ophenyl> o-, or p-iodbpheny I , 
0-, or p-tr if luoronethylpher.yl, o-, or p-hydroxy- 
phenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-diniethoxy- 
phenyl, 3,4,5-tr iraethoxyphenyl^ o-^ or p-a«inophenyl, 

15 or 1- or 2-naphthyl. 

Accordingly, Ar-alkyl is preferably benzyl, 1- or 2- 
phenylethyl, o-, «- or p-aethylbenzyl , 1- or 2-o-, -«- or 
-p-tolylethyl, o-, «- or p-ethylbenzy I, 1- or 2-o-, 
or -p-ethylphe tylethyl, o-, or p-nethoxybenzyl, 1- or 

20 2-0-, or -p-«ethoxyphenylethyl, o-^ or p-fluoro- 

benzyl, 1- or 2-0-, -■- or -p-f luorophenylethyl, o-, ■- 
or p-chlorobenzyl, 1- op 2-0-, -■- or -p-chlorophenyl- 
•thyL, 0-, or p-broMobenzyl, 1- or 2-o-, -■- or -p- 
broHophenylethyl, O', or p-iodobenzyl^ 1- or 2-o-, 

25 -•- or -p-iodopheoylethyl, o-, ■-. or p-tr if luoromethyl- 

benzyl, o-, or p-hydroxybenzyl, ^''V 2,5-, 2,6-^ 

3,4- or 3,5-diaethoxybenzyL, 3,4,5-tr ipothoxybenzyl, o-, 
■-or p-aainobenzyl, or 1- or 2-n8phthylacthyL . 

Hot is preferably 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- 
30 or 3-pyrryL, 1-, 2-, 4- or 5-i«ida20lyl, 1-, 3-, 4- or 5- 
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 
2-, 4- or S-thiazolyl, 3-, 4- or 5-isothi.azolyl, 2-, 3- 



or 4-pyridyl^ 2^^ 4-^ 5- or 6-pyriaiidyU furtheraore pre- 
ferably 1^2^3-tria20l-1-^ -4- or -5-yL^ 1^2^4-tr lazol -1-, 
-3- or -S-yl^ 1- or 5-tetrazotyl/ 1^2^3-oxadi azol-4- or 
-5-yU 1^2^4-oxadia2ol-3- or -5-yU 1 /3^4-th iadia20l-2- 
5 or -S-yU 1^2^4-thiadia20l-3- or -5-yU 2^n5-thiadia2oL- 
3- or -4-yl^ 2-^ 3--^ 4-^ $• or 6-2H-thiopyranyU 2-^ 3- 
or 4-4H-thiopyranyl, 3- or 4*pyr idasinyl, pyrazTnyl, 2-^ 

3- ^ 4-^ 5-^ 6- or 7-benzofuryU 2*/ 3*^ 4-^ 5-^ 6- or 7- 
benzothienyU 1-^ 2-^ 3-^ 4-^ 5-^ 6- or 7-indolyl, 1-^ 2-^ 

10 3-^ 4-^ 5-^6- or 7-isoindolyU 1-/ 2-^ 4- or 5-b«nzi«id- 
azoLyl, 1-^ 3-^ 4-^ 5-^ 6- or 7-benzopyrazolyL, 2-/ 4-^ 
5-^ 6- or 7*benzoxazolyl, 3-^ 4-^ 5-^ 6r or 7-benziaoxa-- 
zolyl, 2-^ 4-^ 5-^ 6- or 7-benzot:i1azolyl, 2-^ 4-^ 5-^ 6- 
or 7-benziso:hiazolyl, 4-^5-^ 6- or 7-ben2-2^1^3-oxa- 

15 dIazoLyl, 2-^ 3-^ 4-^ 5-^ 6-^ 7- or 8*quinoLyL, 3-, 

4- ^ 5-^ 6-^ 7- or 8-isoquiholyl^ 1-^ 2-^ 3-^ 4- or 9- 
carbazolyl, 1-^ 2-^ 3-, 4-^ 5-^ 6-^ 7-^ 8- or 9-acridinyl^ 

3- ^ 4-^ 5-, 6-^ 7- or 8-c1nnolyl, or 2-^ 4-^ 5-^6-^ 7- 
or 8-quinazolyl • The heterocyclic radicals say also be 

20 partly or coaptetely hydrogenated. Met can thus also be^ 
for exaoiple, 2^3-dihydro-2-^ -3-^ -4- or -5-furyl^ 2^5- 
dihydro-2-, -3-^ -4- or -5-furyl^ tetrahydro-2- or -3- 
furyl^ tetrahyd*o-2* or -3*thienyl^ 2^3-dihydro-1-^ -2-^ 
-3-^ -4- or -S-jyrryi^ 2^5*^dihydro-1-^ -2-^ -3t^ -4^ or 

25 *5-pyrryl^ 1-^ 2- or 3-pyrrol {dinyl, tetrahydro-1-^ -2- 
or -4-i«idazolyl^ 2^3-dihydro-1-^ -2-^ -3-^-4- or -5- 
pyrazolyl, 2^5-dihydro-1-^ -2-^ -3-^ -4- or -S-pyrazolyl^ 
tetrahydro-1-^ -3- or -4-pyrazolyl^ 1^4-dihydro-1-^ -2-^ 
-3- or -4-pyridyl^ 1^2^3^4-tetrahydro-1-^ -2-^ •3-^ -4-, 

30 -5- or -6-pyridyL^ 1 ^2^3^6-tetrahydro-l-^ -2-^ -3-^ -4-^ 

-5- or -6*pyridyL^ 1-^ 2-, 3- or 4-^piper Idinyl ^ 2-^ 3- or, 

4- aorphol inyl, tetrahydro-2-^ -3- or -4-pyranyl^ 1^4- 
dioxanyl, 1^3-dioxan-2-^ -4- or -5-yl^ hexahydro-1-^ -3- 
or -4-pyr idazinyl^ hexahydro-1-^ •2-^ -4- or -5-pyr iaidyl^ 

35 1-^ 2- or 3-piperazinyl^ 1^2^3^4-tetrahydro-1-^ ^2-^ -3-^ 
-4-^ -5-^ -6-^ -7- or -8-quinolyl^ or 1^2^3^4-tetrahydro- 
1-^ -2-^ -3-^ -4-^ -5-^ -6-^ -7- or -8*-isoquinolyl « 



. 9 - 

The heterocyclic radicals may also be substituted as speci- 
fied. Het aay thus preferably also be: 2-a«ino-4-th ia- 
atolyl/ 4-carboxy-2-thiazolyL, 4-carbaooyl-2-th iazolyl , 4-{2- 
aminoethyl )-2-th i aioly t , 2-a»ino-5,6-diniethyl-3-pyraz inyl^ 
5 4-carbaaoyLpiper idino, furtheroore, for exaaple, 3-, 4- 
or 5-«ethyl-2-furyU or 5-«ethyl-3-f ury I , 2,4- 

diBethyl-3-f uryl, 5-ni tro-2-f ury I , 5-styryl-2-f uryL , 3-, 
4- or 5-iiethyl-2-thienyU 2-, 4- or 5-«ethyl-3-thienyl, 

3- fliethyl-5-tert.-butyl-2-thienyl, 5-chloro-2-th ienyl^ S-' 
10 phenyl-2- or -3-thieoyl^ 3-, 4- or 5-«ethyl-2-pyrryl, 

1- niethyl-4- or -5-n i tro-2-py r ryl , 3,5-diBethyl-4-ethyl-2- . 
pyrryl,, 4-«ethyl-5-pyra20lyl^ 4- or 5-methyl-2-thiazolyl, 

2- or 5-»ethyl-4-thiaiolyl, 2- or 4-Bethyl-5-th iazolyl^ 
2^4-diBethyl-5-thiazolyl^ Z-, 4-, 5- or 6-«ethyl-2-pyr i- 

15 dyl, 2-^ 4-, 5- or 6-aiethyl-3-pyr idyU 2- or 3-»«thyl- 

4- pyridyl^ 3-^ 4-^ 5- or 6-chloro-2-pyr idyl, 2-, 4-, 5- 
or 6-chloro-3-pyridyl, 2- or 3-chloTo-4-pyridyl, 2,6- 
dichloropyridyl, 2-hydroxy-3-, -4-, -5- or -6-pyridyl 
(• 1H-2-pyridon-3-, -4-, -5- or -6-yl), 5-pheny l-IH-2- 

20 pyridon-3-yl, 5-p-«ethoxyphenyl-1H-2-pyr idon-3-yl, 2- 

■e thy l-3-hydroxy-4-hydroxy«ethyl-5-pyr idyl, 2-hydroxy-4- 
a«ino-6-«ethyl-3-pyridyl, 3-M» -nethylure ido-1H-4-pyr i- 
don-5-yl, 5- or 6-«ethyl-4-pyri«idyl, 2,6-dihydroxy-4^ 
pyriaidyl, 5-chloro-2-«ethyl-4-pyr i«idyl, 2-iiethyl-4- . 

25 a«ino-5-pyri«idyl,, 3-«ethyl72-benzof uryt, 2-«tlTyl-3-benio- 
furyl^ 7-iiethyl-2-b«nrothienyl, 1-, 2-, 4-, 5-, 6- or 7- 
■ethyl-3-indolyl, 1->ethyl-5- or -d-benziBidazolyl, 1- 
ethyl-5- or -6-benzi«idazolyl, or 3-, 4-, 5-, 6-, 7- or 
8-hydroxy-2-quinolyl . 

30 is preferably in particular aethyl, ethyl, propyl, . 

isopropyl, butyl, iaobutyl or tert. -butyl, furtheraore 
preferably cyelopropyl, cyclopentyl, cyclohexyl, phenyl, 
benzyl or lorpholino. 

r2 and are preferably H or aethyl, furtheraore ethyl, 
35 propyl, isopropyl, butyl or isobutyl. 
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R is preferably eye I ohexyLme thyl ^ furthermore prefer- 
ably in particular methyl^ ethyl^ propyl^ isopropyl, 
butyl, isobutyl, sec. -butyl, pentyl, isopentyl (3-Piethyl 
butyl) or 2-»ethylbutyl, phenyl, benxyl, p-chlorobenzy I , 
2-cycLohexyLethyl, bicycloC2,2,1]heptyl-2-«ethyt or 6,6- 
diaiethylbicycloC3,1,1]heptyl-2-Mthyl. 

is preferably H; A> in particular aethyl, ethyl, iso- 
propyl, isobutyl, sec.«butyl or isopentyl; Ar, in par- 
ticular phenyl; or cycloalkyl, in particular cycLohexyl. 

R* is preferably A, in particular methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl or sec. -butyl. 

R^ is preferably H, methyl, ethyl, isobutyl or sec- 
butyl, furthermore preferably propyl, butyl, cyclohexyl, 
cyclohexylmethyl, phenyl or benzyl, in addition prefer- 
ably Het-alkyl, in particular Het-methyl or 2-Het-ethyl, 
individually preferably S-tetrazolylmethyl, 2-, 3- or 4- 
pyridylmethyl, 2-(2-, 2-{3- or 2-(4-pyridyl)-ethyl, 2- 
hydr oxy-4, 6-d i me t hy I -3-pyr idyl methyl, 2-methy 1-4-amino- 
S-py r imidylmethy I or 2-amino-5,6-dimethyl-3-pyrazinyl- 
methyl. 

R* is preferably H, furthermore methyl, ethyl or phenyl. 
L is preferably CH. 

ffl, p and r are oreferably 0, 1 or 2; n is preferably 1; 
s is preferably 1. 

X is preferably H, POA, alkoxycarbonyl, such as ETOC, 
IPOC or BOC, CBZ, alkanoyl, such as acetyl, propionyl, 
butyryl or isobutyryl, cycloalkylcarbonyl , such as cycto- 
pentylcarbony I or cyclohexylcarbonyl, aroyl, sucH as 
benzoyl^ arylalkanoyl, such as phenylacetyl, 2- or 3- 
phenyl propionyl, 4-pheny Ibutyry I, 2-benzyl-3-pheny I pro- 
pionyl, PBB, 2-(2-phenylethyl)-4-phenylbutyryl^ 2-(1- 
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naphthylnethyl )-4-phen/lbutyryl, 2- or 3-0-, or -p- 
f luorophenylpropionyl, 2- or 3-o-^ -a- or -p-chloro- 
phenylpropionyl^ cycloalkylalkanoyl^ such as cycloh#xyl- 
acetyl, 2- or 3-cyclohexylpropionyl^ N-alkylcarbanoyl^ 
5 such as ETNC or IPNC, or HC. Particularly preferred radi- 
cals X are BOC and HC, furthersore ETOC, IPOC, ETNC, IPNf 
and PBB, furtheraore M, POA, 4-phenylbutyryl, .2-benzyl-3- 
phenylpropionyl, 2-(2-phenylethyl)-4-phenylbutyryL, 2-(1- 
naphthyl«ethyl)-4-plienylbutyryl and CBZ. 

10 2 is preferably Z, but alternatively 1, furtheraore 3 or 
4 aaino acid radicals bonded to one another in a peptide 
fashion, in particular one of the groups His, Phe-His or 
Phe-6ly, furtheraore preferably the groups Abu, Ada, Asn, 
Bia, Cal, 6ln, N-( ia)-Bethyl-His, Leu, aNal, SMal, HLe, 

15 Phe, Trp, Tyr, Abu-His, Ada-His, Ala-His, Ala-Phe, Arg- 
His, Asn-His, Bia-His, Cal-His, Dab-His, 6lu-His, Hls- 
His, Hph-His, Ue-His, Leu-His, tert.-Leu-His, Lys-His, 
Het-His, oHal-His, BHal-His, Nbg-His, Ule-His, (N-He-His)- 
His, (M-He-Phe)-His, Orn-His, Phe-Abu, Phe-Ada, Phe-Ala, 

20 PherArg, Phe-Asn, Phe-Bia, Phe-CaL, Phe-Oab^ Phe-Gln, 
Phe-6lu, Phe-(H-ia-aethyl-His), Phe-lle, Phe-Leu, Phe- 
tert.-Leu, Phe-Lys, Phe-Het, Phe-oHal, Phe-eMal, Phe- 
Nb€, Phe-Nle, Phe-CH-He-His), Phe-{N-«e-Phe), Phe-Orn, . 
Phe-Phe, Phe-Pro, Phe-<2-Pyr), Phe-(3-Pyr), Phe-<4-Pyr), 

25 Phe-Ser, Phe-Thr, Phe-Ti€, Phe-Trp, Phe-Tyr, Phe-Val, 
Pro-His, Ser-His, Thr-His, Tic-His, Trp-His, Tyr-His, 
Val-His, furtheraore Ada-Phe-His, Pro-ALa-His, Pro-Ala- 
Phe, Pro-Phe-Ala, Pro-Phe-His, Pro-Phe-Phe, His-Pro-Ala- 
His, His-Pro-ALa-Phe, His-Pro-Phe-Ala, His-Pro-Phe-Phe, 

30 furtheraore Pro-Abu-His, Pro-Ada-His, Pro-Arg-His, Pro- 
Asn-His, Pro-Bia-His, Pro-n jb-His, Pro-Glu-His, Pro-His- 
His, Pro-lLe-His, Pro^Leu-His, Pro-tert. -Leu-His, Pro'- 
Lys-His, Pro-Het-His, Pro-Mbg-His, Pro-Nle-His, Pro-(N- 
lle-His)-His, Pro-(N-lle-Phe)-His, Pro-Orn-His, Pro-Phe-Abu, 

35 Pro-Phe-Ada, Pro-Phe-Arg, Pro-Phe-Asn, Pro-Phe-Bia, Pro- 
Phe-Dab, Pro-Phe-6ln, Pro-Phe-6lu, Pro-Phe-<M-ia-Bethyl- 
His), Pro-Phe-Ile, Pro-Phe-Leu, Pro-Phe-tert.-Leu, 
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Pro-Phe-Lys, Pro-Phe-Met, Pro-Phe-Mbg^ Pro-Ph«-me, Pro- 
Phe-{N-Ne-His), Pro-Phe-(H-Be-Phe), Pro-Phe-Orn, Pro- 
Phe-Pro, Pro-Phe-S«r, Pro-Ph«-Thr^ Pro-Phe-Tie, Pro-Pi»e- 
Trp, Pro-Phe-Tyr^ Pro-Phe-Vat, Pro-rPro-His, Pro-Ser-His^ 

5 Pro-Thr-His^ Pro-Tic-His^ Pro-Trp-His, Pro-Tyr-Hi$^ Pro- 
Val-His^ His-Pro-Abu-His^ His-Pro-Ada-His, His-Pro-Arg- 
His, H 1 s-Pro-Asn-H is, His-Pro-8ia-His, His-Pro-Oab-His, 
His-Pro-6tu-His, Mis-Pro-His-His, Hi$-Pf 0-U«-His, Hisf- 
Pro-L«u-His, His-Pro-tert.-Leu-His, His-Pro-Lys-His^ Mis- 

10 Pro-Het-His, His-Pro-Nbg-His, His-Pro-Mle-His, His-Pro- 
(N-He-His)-Hi8, His-Pro-(H-He-Phe)-His, His-Pro-Orn-His, 
His-Pro-Phe-Abo, H is-Pro-Phe-Ada^ His-Pro-Phe-Arg, His- 
Pro-Phe-Asn, Hi s-Pro-Phe-Bia^ His-Pro-Phe-Oab, Hi$-Pro- 
Phe-Gln^ His-Pro-Pha-Glu^ His-Pro-Pha-His^ Hi8-Pro-Ph«<N- 

15 i«-«ethyl-Hi$)^ His-Prp-Phe-IU, His-Pro-Phe-Leu, His- 

Pro-Pha-tert.-Leu, His-Pf 6-Phe-Ly$, His-Pro-Pha-Het, His- 
Pro-Phe-Nbg, Hi s-Pro-Phe-Mla, Hia-Pro-Ph«-(M-He-Hi$>^ 
His-Ppo-Phe-(ll-He-Phe), His-Pro-Phe-Orn, His-Pro-Phe-Pro, 
His-Pro-Ph«-Ser, His-Pro-Pha-Thr^ Hi«-Pro-Phe-Tie, His- 

20 Pro-Phe-Trp, His-Pro-Pha-Tyr^ His-Pro-Pha-VaL, His-Pro- 
Pro-His, HisrPro-Sar-Hii, His-Pro-Thr-Hia^ His-Pro-Tie- 
Hia, Hia-Pro-Trp-His, His-Pro-Tyr-Hia or Hia-Pro-Val-Hia. 

E is preferably -COHH-^ furtheraore preferably -COO-^ . 
and in addition preferably -CSWH- or -SOg-. 

25 y is preferably , -CHA-COOA or -CHA-CONR^R*^ and 
E-Y is also preferably aorphol inocarbonyl . 

The -HR^-CHR'-CH0H-(CH2)n-'<R*- group is preferably 
-MH-CHr'^CH0H-CH2-NH-, in particular -HH-CH(cyclohexyl«ethyl ) 
CH0H-CH2-MH-, furtheraore -IIH-CH(CH2CH2-cyelohexyl )-CHOH- 

30 CH2-HH-, -MH-CH(isobutyl)-CH0H-CH2-IIH- or -MH-CH<benzyl )- 
CH0H-CH2-NH-. this group has at least one chiral centre. 
The coapounds of the foraula I can thus arise in various 
optically inactive or optically active - foras. The for- 
■ula I covers all these foras. For n si, the 2S-hydroxy- 

35 4S-aaino enantioaers are preferred, and for n s 2, 
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correspondingly the 3S-liydroxy-4S-8aino enantioaers. 

Accordingly, the invention relates,, in particular, to 
those coapounds of the foraula i in which at least one of 
the radicals Mentioned has one of the preferred meanings 
specif ied above. Soae preferred groups of -coapounds aay 
be expressed through the following part foraulae la to Id, 
which correspond to the foraula I, but in which 

in la X is H, ETOC, IPOC, BOC, POA, C8Z, ETNC, IPMC, HC, 
N,N-diBethylcarbaaoyl, N,N-diethylcarbaaoyl, 
acetyl, propionyl, isovaleryl, 2-phenylbutyryL , 
2-benzyl-3-phenylpropionyl, PBB, 2-(2-phenylethyl )< 
4-phenylbutyryl, 2-( 1-naphthylaethyl )-4>phenyl- 
butyryl, benzoyl, ethylsulf onyl, isepropylsulf on- 
yl or aorpholinosulfonyl, 
Z is His, Cal-His, Hph-His, aNal-His, 6Nal-His, 
Phe-Abu, Phe-Gly, Phe-His, Phe-N( ia>-aethyl-His, 
Phe>Leu, Phe^Het, Phe-Nle, Phe-Phe, Phe-Pyr or 
Phe-Trp, 
»^ and are H, 

9^ is butyl, isobutyl, eyclohexylaethyl, 2-cyclo- 
hexylethyl or benzyl, and 
n is 1; 

in lb X is H, ETOC, IPOC, BOC, ETMC, IPHC, HC or PBB, 
I is His, Cal-His, Hph-His, aNal-His, SNal^His, 
Trp-His, Tyr-His, Phe-Abu, Phe-6ly, Phe-His, 
Phe-N(ia>-aethyl-His, Phe-Leu, Phe-Net, Phe-^Nle, 
Phe-Phe, Phe-Pyr or Phe-Trp, 
and are H, 

3 

R is eyclohexylaethyl, and 

n is 1; 

in Xc X is H, IPOC^ BOC or NC, 
Z is Phe-6ly or Phe-His, 
R^ and R* are H, 
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r' is c/clohexyl0ethxL or benzyl, and 
n 1$ 1; 

in Id X is BOC, 

2 IS Phe-His^ 
and R* are 
R^ is cyclohexylvethyl, and 
n is 1. 

Further preferred conpounds of the foraulae !• and la* to 
Id' are those which correspond to the fornulae I and la 
to Id^ but in nhich 

E is 

y is A, phenyl^ benzyl, cycLohexyl, CHA*COOR^ 
or CHA-CONr'r', 

R^ is alkyl having 1-4 carbon atoas, 
R^ is 

r' is H or CHjHet, 
Het is 3-aaino-S,6-*d{oethylpyrazin-2-yl, 5-tetra- 

zolyl,. pyridyl^ pyr idylaethyl, 2*hydroxy-4,6-* 
di»ethyl-3-pyridyl or 2-aethyl-4*a«ino-5- 
pyriaidyl, and 
A is alkyl having 1-5 carbon itoas, preferably 

isopropyl, jsobutyl, sec-butyl or isopentyl. 

Further preferred coapounds of the foraulae I" and la" to 
Id'* are those uhich correspond to the foraulae I and la 
to Id, but in which 

E is -C00-, and 

Y is alkyl having 1*5 carbon atoas, benzyl or 
cyclohexyU 

Further preferred coapounds of the foraulae I"*' and la"' 
to Id"* are those which correspond to the foraulae I and 
la to Id, but in which 
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E-Y is alkylsulfonyl having 1-5 carbon atom*, 
phenylsulfonyl, banzyisulfonyl, eyelohaxyl- 
sulfonyl, aainosulfonyl or aorphol inosulf onyl . 

In addition, preferred compounds are of the forpulae I, la 
• 5 to Id, I», la' to Id', I", la" to Id", I"* and la'" to 

Id"', but in which one or oore of the prerequisites below 
apply, nanely in which 

(a) X is other than BOC; 

(b) X is ETOC, IPOC, POA, CBZ, ETNC, IPNC, HC, H,M- 

10 diaethylearbaaoyl, M,M-diethylcarbaBoyl, acetyl, 

propionyl, isovaleryl, 2-phenylbutyryl, 2-benzyl- 
3-phenylpropionyl, PBB, 2-(2-phenylethyl)-4- 
phenylbutyryl, 2-( 1-naphthyL«ethyl)-4-phenyl- 
butyryl, benzoyl, ethylsulf onyl, isopropylsul- 
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fonyl or aorphoL inosulfonyl; 


mm * 
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X 


is 


IPOC; 
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(d> 


X 


is 


«C; 
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Z 


is 


other than Phe-His; 
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<f ) 


z 


is 


Phe^eiy; 


• * • « 
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<g) 




is 


other than eyclohexylaethyl; 






(h) 


r3 


is 


benzyl; 


* • f • 




(i) 


E 


is 


-C00-; 


• a ■ 

• • ■ 




(j) 


E 


is 


-CSNH-; 


• at 




(k) 


E 


is 


-S02-; 


M • • « 

• 

• • « « 


25 


(I) 


E 


is 


-SOjMH-; 


s 




<■) 


E 


is 


-PO(OA)-0-; 


• • 




(n) 


E-Y 


Is 


-CO-NH-cyclohexyl; 






(0) 


€-Y 


is 


-co-nh-(chr'),-cooii*; 


• 




<P) 


E-Y 


is 


-CO-«H-(CHr'),-COI«M; 


• • 


30 


(q) 


6-Y 


is 


pyrrol idineearbonyl, piperidinocarbonyl. 



aorpbolinocarbonyl, pyrrolidinosulfonyl, piperi- 
dinosulfonyl or aorphol inosulf onyl . 



35 



The invention furtheraore relates to a process for the 
preparation of an aaino acid derivative of the foraula I 
and its salts, characterized in that it is liberated froa 
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one of its functional derivatives through treatment with 
a solvolysing or hydrogenol/sing agent, 

or in that a coeppund corresponding to the foraula I, but 
containing one or sore additional C-C and/or C-N and/or 
C-0 bonds and/or 0 atoas in place of H atoms, is reduced, 

or in that a carboxylic acid of the formula II 

x-6^-0H II 

in which fi^ (a) is Z^, 

(b) is 2, 

is reacted with an amino compound of the formula III 
H-G^ III 

in which (a) is -z2-IIR2-CHR^-CH0H-<CH2)n-HR*-E-Y, 
(b) is -NR2-CHR'-CH0H-(CH2)n-ilR*-E-Y, and 

♦ together are Z, 

and in that, if appropriate, in a compound of the formula 
I, a functionally derived amino and/or hydroxyl group is 
liberated by treatment with solvolysing or hydrogenolys ing 
agents and/or a radical Y is converted into another radi- 
cal Y through treatment with esterifying, solvolysing, 
acyla'ting or amidating agents and/or a compound of the 
formula I is converted Into one of its salts through 
treatment with an acid. 

The compounds of the formula I and also the starting ma- 
terials for their preparation are, in addition, prepared 
by methods which are known per se, as described in* the lit 
erature (for example, in the standard works such as Houben 
Ueyl, Hethoden der organischen Chemie CRethods of Organic 
Chemistry], Georg-Th1eme*Verlag, Stuttgart; cofpare. 



fuftheraore^ EP-A-45^66S^ 

EP--A-81^783 and the other aboveaent ioned publications)/ 
to be precise under reaction conditions which are known 
and suitable for the reactions aentionied. Use can also 
be nade here of variants which are known per se^ but not 
described here in greater detail. 

If desired, the starting materials can also be forsed in 
situ, so that they are not isolated fron the reaction aix^ 
ture, but instead further reacted imaediately to forn the 
compounds of the foraula I. 

The coapounds of the foraula I are preferably obtained 
by liberating thea froa their functional derivatives 
through solvolysis, in particular hydrolysis^ or through 
hydrogenolysis. 

Preferred starting aaterials for the solvolysis or hydro- 
genolysis are those which contain appropriately protec- 
ted aaino and/or hydroxyl groups in place of one or aore 
free aaino and/or hydroxyl groups, preferably those which 
carry an aaino-protec t ing group in place of an H atoa 
which is bonded to an N atoa, for exaaple those which 

g 

correspond to the foraula I, but contain an N(ia)*R *Hjs 

9 

group (in which R is an aaino-protect ing group, for exaa- 
ple 80M or ONP> in place of a His group. 

Fur^heraore, preferred starting aaterials are those which 
carry a hydrbxyl-protect ing group in place of the H atoa 
of a hydroxyl group, for exaaple those of the foraula 
X-Z-llR^-CH«^-CH0R^°-(CH2)n-l«R*-E-Y in which R^** is a 
hydro/yl-protecting group. 

It is also possible for several - identical or different - 
protected aaino and/or hydroxyl groups to be present in 
the aolecule of the starting aaterial. If the protecting 
groups present are different froa one another^ they aay in 
aany cases be renoved selectively. 
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The tera '*a«ino-protecting group" is generally known and 
relates to groups uhich are suitable for protecting 
(blocking) an avino group against cheaical react ions, but 
vhich can easily be reaoved after the cheaical reaction 
desired has-been carried out elsevhere in the aolecule. 
Typical such groups are, in particular, unsubst i tuted or 
substituted acyl, aryl (for exaaple DNP), aralkoxyaethyl 
(for exaaple BON) or aralkyl (for exaaple benzyl, 4- 
nitrobenzyl and tr iphenylaethyl ) groups. Since the aaino- 
protecting groups are reaoved after the reaction (or re- 
action sequence) desired, their type and size are, in 
addition, not critical; however, preferred such groups 
are those having 1-20, in particular 1-8, carbon atoas. 
In connection with the present process, the tera "acyl 
group** should be taken in the broadest sense. It in* 
eludes acyl groups which are derived froa aliphatic, 
araliphatic, aroaatic or heterocyclic carboxylic acids 
or sulfonic acids, and, in particular, alkoxycarbonyl, 
aryloxycarbonyl and, above all, aralkoxycarbonyl groups. 
Exaaples of such acyl groups are alkanoyl, such as acetyl, 
propionyl or butyryl; aralkanoyl, such as phenylacetyl; 
aroyl, such as benzoyl or toluyl; aryloxyalkanoyl, such 
as POA; alkoxycarbonyl, such as aethoxycarbonyl, ethoxy* 
carbonyl, 2,2,2-tr ichloroethoxycarbonyl, BOC or 2-iodOT 
ethoxycarbonyl; and aralky loxycarbonyl, such as CBZ 
("carbobenzoxy"), 4-Bethoxybenzyloxycarbonyl or FHOC. 
Preferred aaino-protect ing groups are DNP and BOM, fur* 
theraore CBZ, FHOC, benzyl and acetyl. 

The tera ''hydroxyl-protecting group" is likewise generally 
known and relates to groups which are suitable for pro* 
tecting a hydroxyl group against cheaical reacltions, but 
which can easily be reaoved after the cheaical reaction 
desired has been carried out elsewhere in the aolecule. 
Typical such groups are the aboveaentioned unsubstituted 
or substituted aryl, aralkyl or acyl groups, furtheraore 
also alkyl groups. The nature and size of the hydroxyl^ 
protecting groups is not critical since they are reaoved 
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again after tha ehaaieal raactien or raaetfon sequence 
desired; preferred groups are those having 1-20/ in par- 
ticular 1-10/ carbon atoas. exa«ples of hydroxyl-protecting 
groups are/ inter alia, benzyl/ p-nitrobenroyl/ p-toluene- 
5 siilfonyl and acetyl/ benzyl and acetyl being particularly 
preferred. 

The functional derivatives/ to be used as starting aate- 
rialS/ of coapounds of the foraula I can be prepared by 
conventional aethods of aaino acid and peptide synthesis/ 
10 as described/ for exaaple/ in the standard uorks and 
patent applications aentioned. 

The coapounds of the foraula I are liberated froa their 
functional derivatives - depending on the protecting group 
used - for exaaplev using strong acidS/ preferably using 

15 trif luoroacetic acid or perchloric acid/ but alternatively 
other strong inorganic acidS/ such as hydrochloric acid 
or sulfuric acid/ strong organic carboxylic acidS/ such 
as trichloroacetic acid/ or sulfonic aeidS/ such as ben- 
zene- or p-toluenesulf onic acid. The presence of an 

20 additional inert solvent is possible/ but not always 

necessary. Suitable inert solvents are preferably organic/ 
for exaaple carboxylic acidS/ such as acetic acid, etherS/ 
such as tetrahydrofuran or dioxane, aaides, such as di- 
aethylforaaaide (DNF)/ halogenated hydrocarbons/ such 

25 as dichloroaethane/ furtheraore also alcoholS/ such as 
aethanol/ ethanol or isopropanol/ and also water. Mix- 
tures of the aboveaentioned solvents are furtheraore suit- 
able. Trifluoroacetic acid is preferably used in excess 
without addition of a further solvent/ and perchloric 
* 50 acid is preferably used in the fora of a aixture of ace- 
tic acid and 70X perchloric acid in the ratio 9:1. The 
reaction teaperatures for the cleavage are preferably 
betueen about 0 and about 50®/ preferably between 15 and 
30® (rooa teaperature). 

35 The BOC group can preferably be reaoved/ for exaaplO/ 
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using m trlfluoroaeetic acid in ■•thyltne chloride or 
using about 3 to 5 li HCl in dioxane at 15-50®, and the 
FHOC group using an approxiaately 5 to 20X solution of 
di«ethylaaine, diethylaaine or piperidine in OHF at 15- 
5 30". The DMP group is also reaoved, for exaaple, using 
an approxiaately 3 to 10X solution of Z-'aercaptoethanol 
in DHF/uater at 15-30**. 

Protecting groups which can be reaoved hydrogenolytically 
(for exaaple BOH, CBZ or benzyl) can be reaoved, for 

10 exaaple, through treataent with hydrogen in the presence 
of a catalyst (for exaaple a noble-aetal catalyst such as 
palladiua, preferably on a support such as charcoal). 
Suitable solvents here are the aboveaentioned, in par- 
ticular, for exaaple, alcohols, such as aethanol or 

15 athanol, or aaides, such as DHF. The bydrogenolysis is 
generally carried out at teaperatures between about 0 and 
100** and pressures between about 1 and 200 bar, prefer- 
ably at 20-30* and 1-10 bar. Hydrogenolysis of the CBI 
group is readily achieved, for exaaple, on 5 to 10X Pd/C 

20 in aethanol at 20-30®. 

The compounds of the foraula I can also be obtained by 
reducing corresponding compounds which contain one or . 
nore additional C-C and/or C-N and/or C-0 bonds and/or 
0 atoes in place of H atons. 

25 Thus^ for exaaple, a«ino compounds of the formula I which 
contain a substituent Ar « asinophenyl can be obtained 
••^ by reducing the corresponding nitro compounds, for exaaple 

by catalytic hydrogenat ion under the conditions aentioned . 

a • • . 

^ above for hydrogenolysis. 

30 Conpounds of the foraula 1 can also be obtained through 
direct peptide synthesis fro» a carboxylic acid (formula 
ID and an aaine coaponent (foraula III). Suitable car- 
' boxylic acid components are, for exaaple, those of the 
part foraula X-I-OH, and suitable aaine coaponents are 
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those of the part formula H-MR^-CHR^-CH0H-(CM2)n-MI»*-e-V. 
However, the peptide bond can also be linked within the 
group Z; in this case, a earboxylie acid of the foraula 
X~Z^-OH is reacted with an aaino coapound of the foraula 
5 H-Z^-Hll^-CHR'-CH0H-(CH2)n-IIR*-E-Y where Z^ ♦ Z^ * Z. 
This reaction is preferably carried out by conventional 
■ethods of peptide synthesis, as described, for exaaple, 
in ttouben-Ueyl, loc. cit., voluae 15/11, pages 1 to 806 
(1974). 

10 The reaction is preferably carried out in the presence 
of a dehydrating agent, for exaaple a carbodiinide such 
as DCCI or diaethylaainopropylethylcarbodi iaide, further- 
Bore propanephosphonic anhydride (coapare Angew. Chea. 92, 
129 <1980)), diphenylphOsphoryl azide or 2-ethoxy-li- 

15 ethoxycarbonyl-1,2-dihydroquinotine, in an inert solvent, 
for exaaple a halogenated hydrocarbon such as diehloro- 
jiethane, an ether such as tetrahydrofuran or dioxane, an 
aaide such as DHF or diaelhylacetaaide, or a nitrile such 
ae acetonitrile, at teaperatures between about -10 and ^0, 

ZO preferably between 0 and 30^. 

In place of IZ or III, suitable reactive derivatives of 
these substances aay alternatively be eaployed in the . 
reaction, for exaaple those, in which reactive groups are 
teaporarily blocked by protecting groups. The aaino acid 
25 derivatives III can be used, for exaaple, in the fora of 
their activated esters, which are preferably foraed in 
situ, for exaaple by adding HOBt or N-hydroxysuceinialde. 

The aajority of the starting aaterials of the formulae II. 
and III are known. If they are unknown^ they can be pre- 
30 pared by known aethods, for exaaple the aboveaentioned 
■ethods of peptide synthesis and .-eaoval of protecting 
groups. 

If desired, a functionally derived aaino and/or hydroxyl 
group in a coapound of the foraula I can be liberated 
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through solvolysis or hydrog'enolys is by one of the aethods 
described above. 

Thus, in particular, a coapound of the foraula I in which 
X is other than H can be converted into a coapound of the 
S foraula I (X * H), preferably through hydrogenolysis if 
X is CBZ, otherwise through selective solvolysis. If X 
is BOC, the BOC group can be reaoved, for exaaple, using 
HCl in dioxane at rooa teaperature. 

It is furtheraore possible to convert a radical Y into 
10 another radical Y through treatment with esterifying, 
solvolysing,. acylating or aaidating agents. Thus, an 
acid can be esterified, for exaaple, with the aid of an 
alcohol of the foraula A-OH or a diazoalkane, for exaaple 
diazoaethane, or an ester can be saponified into the 
15 corresponding acid, for exaaple using aqueous-dioxanic 

sodiua hydroxide solution at rooa teaperature. Further- 
aore, for exaaple, an ester can be converted into the 
corresponding aaide through treataent with a'aaonia or 
with an aairte of the foraula A-HHj or A2IIH. 

20 A base of the foraula X can be converted into the per- 
tinent acid-addition salt using an acid. Suitable aei^s 
for this reaction are, in particular, those which give 
physiologically acceptable salts. Thus, inorganic acids, 
for exaaple sulfuric acid, nitric acid, hydrohalic acids, 

25 such as hydrochloric acid or hydrobroaic acid, phosphoric 
acids, such as orthophosphor ic acid, or sulfaaic acid, 
furtheraore organic acids, in particular aliphatic, ali- 
cyclic, araliphatic, aroaatic or heterocyclic aonobasic 
or polybasic carboxylic, sulfonic or sulfuric acids, for 

30 exaaple foraic acid, acetic acid, propionic acid, pivalic 
acid, diethylacetic acid> aalonic acid, succinic acid, 
piaelic acid, fuaaric acid, aaleic acid, lactic acid, 
tartaric acid, aatie acid, benzoic acid, salicylic acid, 
2- or 3-phenylpropionic acid, citric acid, gluconic acid, 

35 ascorbic acid, nicotinic acid, isonicotinic acid, aethane- 
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or •thanesuifonU acid, tthanedisul f on ic acid, E-hydroxy- 
ethanesulfonic acid, ben2«n»sul f on ic acid, p-toluene- 
sulfonic acid, naphthalen«-aonc- and disuLfonic acids, 
and laurylsulfurie acid aay be usad. Salts with physio- 
5 logically unacceptable acids, for exaaple picrates, can 
be used for isolating and/or purifying the co«pounds of 
the foraula I. . 

The novel coapounds of the foraula I and their physio- 
logically acceptable saltf can be used for the preparation 

10 of pharaaceutical preparations by converting thea into a 
suitable dosage fora together with at least one excipient 
or adjuvant and, if desired, together with one or aore 
further active ingredients. The preparations thus ob- 
tained can be eaployed as aedicaaents in huaan or veteri- 

15 nary aedicine. Suitable excipients are organic or inor- 
ganic substances which are suitable for enteral (for 
exaaple oral or rectal) or parenteral adainistration or 
for adainistration in the fora of an inhalation spray and 
which do not react with the novel coapounds, for exaaple 

20 water, vegetable oils, benzyl alcohols, polyethylene gly- 
cols, glycerol triacetate and other fatty acid glycerides, 
gelatin, soybean lecithin, carbohydrates, such as lactose 
or starch, aagnesiua stearate, talc or cellulose. For. 
oral adainistration, tablets, coat«d tablets, capsules, 

25 syrups, juieies or drops are particularly used; specific 
lacquered tablets and capsules having gastric juice- 
resistant coatings or capsule shells are of interest. 
Rectal adainistration is effected by suppositories, and 
parenteral adainistration by solutions, preferably oily 

30 or aqueous solutions, furtheraore suspensions, eaulsions . 
or iaplants. For adainistration as inhalation spray, 
sprays which contain the active ingredient either dissolved 
or suspended in a propellent gas aixture (for exaaple 
f luorochlorohydrocarbons) can be used. The active ingred- 

35 ient is preferably used here in aicronized fora, where one 
or aore additional physiologically acceptable solvents aay 
be present, for exaaple elhanol. Inhalation solutions can 
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be adainistered with the aid of conventional inhalers. 
The novel cbapounds can also be lyophilited, and the 
lyophil isates obtained can be used, for exaaple, for the 
preparation of injection preparations. The preparations 
specified can be sterilized and/or contain adjuvants, 
such as preservatives, stabilizers and/or netting agents, 
eaulsifiers, salts for influencing the osaotic pressure, 
buffers, colorants and/or fragrances. If desired, they 
can also contain one or aore further active ingredients, 
for exaaple one or aore vitaains. 

The substances according to the invention are generally 
adainistered analogously to other known, coaaercially 
available peptides, but, in particular, analogously to 
the coapounds described in EP-A-77,028^ preferably in 
dosages between about 100 ag and 30 g, in particular be- 
tween 500 ag and S g, per dosage unit. The daily dosage 
is preferably between about 2 and 600 ag/kg of body weight 
However, the specific dose for each particular patient 
depends on a very wide variety of factors, for exaaple on 
the activity of the specific coapound eaployed, on the 
age., body weight, general health, sex, on the diet, on 
the point in tiae and aethod of adainistrat ion, on the 
rate of excretion, aedicaaent coabination and severity of 
the respective disorder to which the therapy applies. 
Parenteral adainistration is preferred. 

All teaperatures above and below are specified in ^C. 
In the following exaaples, "conventional work-up'* denotes: 
if necessary, water is added to the aixture, which is 
neutralized and extracted with ether or dichlorpaethane, , 
the phases are separated, the organic phase is dried over 
sodiua sulfate, filtered and evaporated, and the product 
is purified by chroaatography on silica gel and/or crystal 
lization. 



Exaaple 1 
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A aixture of 1 g of H-i8opentyl-N»-C2S-hydroxy-3S-(N- 
. tert.-butoxycarbonyl-L-ph«nylalaoyl-M( i■>-(2,4-d^n^t^o- 
phenyl)-L-histidylamino)-4••cycloh•xylbuty^-ur•a CN-iso- 

5 pentyl-M'-C2S-hydroxy-3S-<B0C-Phe-(i«i-DIIP-His)-aBino)-4- 
cycloh«xylbutyl]-urea; obtainable by reaction of 1- 
broHo«3S-B0C-a«fno-4-cyclohexylbutan-2-one with NaNj in 
oifF at 0® to for* 1-azido-3S-B0C-a«ino-4-cycLohexyl- 
butan-2-one (aelting point 58-59*^), reduction using 

10 NaBH^ with aethanol to for« 1-az ido-3S-BOC-aBino-4-cyclo- 
hexylbutan-2S-oL (melting point 170-171**; 1-az ido-3S-B0C- 
aBino-4-eyclohexylbutan-2R-ol^ aelting point 69-71* is also 
produced and is separated froa the 2S-epiaer by chroma- 
tography)^ hydrogenation on Pd/C in aethanol to fora 1- 

15 aaino-3S-B0C-aaino-4-cyclohexylbutan-2S-ol (aelting point 
110-111°; analogously: 1-aaino-3S-BOC-aainb-4-cyclo- 
hexylbutan-2R-ol^ aelting point 116-117*)/ reaction «ith 
isopentyl isocyanate in THr (2 hours at 20*) to fora ii- 
isopentyl-M«-(2S-hydroxy-3S-BOC-aBino-4-eyelohexylbutyl)- 

20 urea (aelting point 160-162*), reaoval of the BOC group 

using 4 N HCl in dioxane, reaction with BQC-Ciai-ONP-His)- 
OH to fora ii-isopentyl-ll'-C2S-hydroxy-3S-(B0C^(iai-0MP- 
His)-aaino)-4-cycl6hexylbutyl3-urea, re-reaoval of the BOC 
group and reaction with BOC-Phe-OHl, 2 g of 2-aercapto- 

25 ethanol, 20 al of DHF and 20 al of water is adjusted to 
pH 8 with stirring at 20* using aqueous Na2C03 solution, 
and is stirred for 2 hours at 20*. After conventional 
work-up, N-isopentyl-M*-C2S-hydroxy-3S-(B0C-Phe-His-aBino)- 
4-cyclohexylbutyU-urea, aelting point 132-134*, is 

30 obtained. 

The following are obtained analogously through cleavage 
of the ippropriate (iai-DNP-His) derivatives: 

li-(2S-hydroxy-3S-B0C-ollal-His-aaino-4-eyclohexylbutyi)- 
urea Caelting point 134*; via M-C2S^hydroxy-3S-B0C-( iai- 
35 0liP-Hi8)-aaino-4-cyclohexylbutylD-urea Caelting point 82* 
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(dccoaposition)] and N-C2S-hydroxy-3S-B0C-aNal-( i«i-ONP- . 
Hijs)-aa1no-4-cyclohexylbutyl]*ur98 (aelting point 107-108®)] 

M-C2S-Hydroxy-3S-(80C-Phe-Hi$-a«ino)^4-cyelohexytbutyU- 
ur«a Caelting point 156®; through reaction of 2S-tert. -butyl 

S diaothyisilyloxy-3S-B0C-aa{no-4-cycloh«xylbutylaaine with 
triaathyls ilyl isocyanate in THF to giva N-(2S-tert.- 
butyldiaathylsilyloxy-3S-B0C-aaino-4-cyclohexylbutyl)-urea 
(aalting point 61®) and furthtr via N-C2$-hydroxy-3S-B0C- 
(iai-0NP-Hit)-aaino-4-eyclohaxylbutyU-urta and N-C2S- 

10 hydroxy-3i5-BOC-Ph«-(iai-ONP-His)-aaino>4-cyclohexylbutyl]- 
urea] 

N*aethyl-N*-C2S-bydroxy-3S-(B0C-Phe-His-aaino)-4-cycLo- 
hexylbutyl 3-urea 

ll-aethyl-N»-C2S-hydroxy^3S-(B0C-Phe-Hi»-aaino)-4-eyclo- 
15 hexylbutyll-urea 

M-ethyl-M*-C2S-hydroxy-3S-(B0C-Pha-Hi$-aaino)-4-cyclo- 
hexylbutyll-urea 

M-propyl-M'-C2S-hydroxy-3S-(80C-Phe-His-aBino)-4-cyclo- 
hexylbutyl3-urea 
20 N-iaopropyl-N*-C2S-hydroxy-3S-(PiBB-His-aaino)-4-eyclo- 
haxylbutyll-uraa 

H-isoppopyl-M'-C25-hydroxy-3S-(P0A-His-aaino)-4-cyelo- 
hexylbutyll-urea 

N-isopropyl-N*-C2S-hydroxy-3S-(PBB-Phe-His-aaino>-4- 
25 cyclohoxylbutyl3-urea 

N-isopropyL-N*-C2S-hydroxy-3S-(ET0C-Phe-His-aaino)-4r 
cyclohexylbutyl ]-urea 

N-isopropyl-H*-C2S-hydroxy-3S-(IP0C-Phe-His-apino)-4- 
cyclohexylbutyl ]-urea, aelting point 206-208® 
30 N-isopropyl-N*-C2S-hydroxy-3S-(B0C-Ph«-His-aaino>-4- 
cyclohexylbutyl ]-urea 

N-isopropyl-M»-C2S-hydroxy-3S-(CBl-Phe-Hi8-aaino)-4- 
cyclohexylbutyl]-ur«a 

N-isopropyl-N*-C2S-hydroxy-3S-(ETNC-Phe-His-aaino>-4- 
35 cyclohexylbutyl]-urea 

N-isoprbpyl-N'-C2S-hydroxy-3S-(IPNC-Pho-His-aaino)-4- 
cyclohexylbutyll-urea 
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M-isopropyl-N«-C2S-hydroxy-3S-(M^M-diBethyLcarba«oyl-Phe- 
His-aaino)-'4-cyclohexylbutyL]-upea 

N-isoprapyl-M»-C2S-hydroxy-3S-(H,H-diethytcarba«oyl-Phe- 
His-a»ino)-4-cycLohexylbutyl]-ur«a 
5 N-isopropyl-N'-C2S-hydroxy-3S-(HC-Phe-His-a«ino)-4- 
cyclohexylbuty Ll-urea 

M-isopropyL-N*-C2S-hydroxy3S-(acetyl-Phe-His-aaiino)-4- 
cyclohaxylbutyl ]-urea 

M-isopropyl-ll'-C2S-hydroxy-3S-(propionyi-Phe-His-a«ino)- 
10 4*cyclohexylbutyl]-urea 

M-isopropyl-Ii'-C2S-hydroxy^3S-(i$ovaleryl-Phe-His-aaiino)- 
4-cycloh0xylbutyl3-uraa 

H*isopPOpyl-fl'-C2S-hydroxy-3S-(b«n«oyl-Phe-His-a«ino)- 
4-cyclohexylbutyll-urea 
15 ll-isopropyl-ll«-C2S-hydroxy-3S-(P0A-Phe-Hi$-a«ino)-4- 
cyclohexylbutyi3-urea 

H-isopropyl-M'-C2S-hydroxy-3S-(ethylsulfonyl-Phe-His- 
a«ino)-4-cyclohaxyLbutyl]-urea 

H-isopropyl-M»-C2S-hydroxy-3S-( isopropylsulf onyt-Phf His- 
20 aiiino)-4-cyclohexylbutyL]-urea 

N-isopropyL-ll'-C2S-hydroxy-3S*(«orpholinosulfonyL-Phe- 

ms-a«ino)-4-cyclohexylbutyl3-^urea 

H-isobutyl-M*-C2S-hydroxy-3S-{B0C-Phe-His-aiiino)-4- 

cyclohexylbutyll-urea 
25 N-sec.-butylrN**C2S-hydroxy-3S*(B6C-Phe*H1s-afliino}*4- 

cyclohexylbutyl3-urea, aelting point 199^, (decoaposition) 

H-(2-a€thylbutyL)-M«-C2S-hydroxy-3S-(B0C-Pha-Hi8-a«ino)- 

4*cycloliexylbutyl3*urea 

H-isoptntyl-ll»-C2S-hydroxy-3S-(PB8-His-a«ino)-4-cyclo- 
30 hexylbutyl]-*urea 

M-^isopentyl-ll'-C2S-hydroxy73S-<P0A-His-a«ino)-4-cyclo- 
haxylbutyl ]-urea 

N-isopentyl-N*-C2S-hydroxy-3S-(PB8-Phe-His-a«ino)-4- 
.cyclohexylbutyll-urea 
35 M-isopentyl-H»-C2S-hydroxy-3S-(ET6c-Phe-His-a«ino)-4- 
cyclohexyLbutyLl-urea 

M-isopentyl-N*-C2S-hydroxy3S-{IP0C-Phe-Hi8-a»ino)-4- 
cyclohexylbutyl l-urea 
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M-isopentyl-N'-C2S-hydroxy-3S-(CB2-Phe-His-a«ino)-4- 
cycLohexylbutyl ]-urea 

ll-isopeotyl-M'-C2S-hydroxy-3S-(£TIIC-Phe-His-a»ino)-4- 
cyelohexy I butyl] -urea 
5 M-isopentyl-li'-C2S-hydroxy-3S-(IP»IC-Phe-His-a«ino)-4- 
i cycLohexylbutyl]-urea 

M-isopentyl-M'-C2S-hydroxy-3S-(N^N-di«ttliylcarbaaoyl-Ph«- 
His-aBino)*4-cyelohexylbutyl]-urea 

ll-1sop«ntyl-ll'-r2S-hydPOxy-3S-(H^H-di«tliylcarb«iioyl-Ph«- 
10 His-a«ino)-4-cycloh«xylbutyl3-urea 

H-isop«ntyl-M»-C2S-hydroxy-3S-(IIC-Ph«-Hi$-a«ino)-4- 
cyclohcxylbutyl3-urea 

M-i8op«ntyl-li»-C2S-hydroxy-3S-(acetyl-Phe-Mi8-a«ino)-4- 

cycLohexylbutyl]-ur«a 
15 M-isopentyl-M'-C2S-hydroxy-3S-(ppopionyl-Ph*-His-a«ino)- 
4-cyelohexyLbutyl3-urea 

ll-i$op*otyl-N'-C2S-hydroxy-3S-(isovaleryl-Phe-Hi8- 
aaiino)-4-cyclohexylbutyl3-urea 

M-i80pentyl-H'-C2S-hydroxy-3S-(benzoyl-Phe-His-a«ino)- 

20 4-cycloh«xylbutyU-urea 

M-i8Opentyl-M'-C2S-hydroxy-3S-(P0A-Phe-Hi8-a«ino)-4- 

cyclohexylbutyll-urea 

M-i80pentyl-M»-C2S-hydroxy-3S-<ethyl8ulfonyl-Phe-Hi8- 
aa1no)-4-cycLoh«xylbutyl3-urea 
25 N-i8op«ntyl-H»-C2S-hydroxy-3S-(i80propyl8ulfonyl-Phe- 
H1s>ap1no)-4-cyclohexylbutyl]-urea 

M-i8op«ntyl-ll*-C2S-!hydroxy-3S-(«orpholino8ulfonyL-Phe- 
Hi8-a«fno>-4-cyclohaxylbutyU-uraa 

M-cyclohaxyl-H'^C2S-hydroxy-3S-(IP0C-Phe-Hi8-aBino)-4- 
30 cyclohexylbutyU-urea^ melting point 189° Cdecoaposltion; 
via ll-eyclohexyl-H'-C2S-hydroxy-3S-B0C-(iBi-0HP-Hia>- 
aaino)-4-cyclohexylbutyU-urea Caelting point 80* 
(decoaposition)] and N-eyelohexyl-!N'-TC2S-hydroxy-3S-IP0C- 
Phe-<iai-DMP-His)-aaino-4-cyclohexylbutyl3-urea Caelting 

35 point 182** (decoa-position)]] 

H-cyclohexyl-H*-C2S-hydroxy-3S-(80C-Phe-Hisraaino>-4- 
cyclohexylbutyll-urea, aelting point 146* Cdeeoapoaltion; 
. via 2S-tert.-butyldiaethyl8ilyloxy-3S-B0C-aBino-4-cyelo- 
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hexylbutylaalne (oU)^ N-cyclohexyl-M'-(2S-tert.-buty t- 
diiiethylsilyloxy-3S-aoc-a«ino-4--cyclohexylbutyl)-ur«a 
(■•Lting point 75-76^)^ N*cyciohexyl-N'-C2S-hydroxy-3S- 
B0C-(itii-DNP*His)~aaino*4-cyclohexylbutyU*urea Caelt ing 

5 point 80^ (decomposition)] and N-cyclohexyl-N*-C2S* • 
hydroxy-3S-B0C-Phe-(iBi-0NP-His)-aiin6-4-cyciohexyl- 
butyl]*ured Ceelting point 154^ (decoaposition)]] 
M-phenyl-N*-C2S-hydroxy-3S-(B0C-Phe-His-a«ino)-4-cyclo- 
hexylbutyl]-urea 

10 H^M-(3-oxapenta«etl!yLene)-N'-C2S-hydroxy3S-(B0C-Pha- 
His-aaino)-4-cy€lohexylbutyl]-urea 

N-C2R-hydroxy*3S*(BOC-Phe*His*afliino)*4-cyclohexyLbutyl]- 
urea 

K-«ethyl-H"-C2R-hydroxy-3S-{B0C-Phe^His-a«ino)-4-cyclo- 
15 hexyLbutyl3-urea 

N-ethyt-N*-C2R*hydroxy-3S*(BOC-Phe-His*a0ino)-4-cyelo- 
hexylbutyll-urea 

N«propyl-N**C2R-hydroxy-3S«(B0C-Phe-His-aaino>-4*cyclo- 
hexylbutyL]*urea 
20 N*isopropyl*N**C2R«hydroxy3S-(PBB^H1s-aBino)-4-cyclo- 
hexylbutyl ]-urea 

N-isopropyL-N'--C2R-hydroxy-3S*(P0A-His-aaino>-4-cyclo- 
hexylbutyll-urea 

N-i$opropyl-M*-C2R-hydroxy-3S-(PBB-Phe-His-a«ino)-4- 
25 cyclohexyLbutyll-urea 

lt-isoppopyl-H*-C2R-hydPOxy-3S-(ET0C-Phe-Hi$-a«ino)-4- 
cyclohexylbutyll-urea 

N-isopropyl*N*-C2R-hydroxy'-3S-(IP0C-Phe-His-aaino>*4- 
cyclohexylbutyl3*urea 
30 N-isopropyl-N*-C2R*hydroxy-3S-(BOC*Phe-His*a0ino)-4- 
cyclohexylbutyll-'urea, Melting point 139^ 
N-*isopropyl-N*«C2R-hydroxy-3S*(CBZ-Phe-His-aKino>-4- 
cyclohexylbutyl]*urea 

N-isopropyl-N*-C2R*hydroxy-3S-(ETNC-Plie-Hi8-aaino)-4- 
35 cyclohexylbutyl]*urea 

N-isopropyl-N*-C2R*hydroxy3S-(IPIIC-Phe-His«aaino>-4- 
cycLohexylbutyLl-urea 

N-isopropyl-N*-C2R-hydroxy^3S*(N,N-diaethylcarbaBoyl-^Phe- 
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His-a«1no)-4>cyelohexylbutyl]*urea 

ll-isopropyl-H'-C2R-hydrqxy-3S-(H,H-diethylearba«oyl-Phe- 
Hls-aaino)-4-cyclohtxylbutyL]'urea 
ll-isopropyl-N*-C2R-hydroxy-3S-(NC-Phe-His-aHino)-4- 
5 cyelohcxylbutyL3-urea 

ll-i$opropyl-ll'-C2R-hydroxy-3S-(acetyl-PherHis-a»ino)-4- 
cyclolitxylbutyll-urea 

M-isopropyl-ll*-C2R-hydroxy-3S-(propionyl-Ph«-Hi8-a«ino)- 
4-cyclohaxylbutyL ]->urea 
10 N-isopropyl-ll*-C2R-hydroxy-3S-(isovaleryl-Pha-His- 
aaino)-4'-cyclohexylbutyl3-urea 

ll-i8opropyl-^li'-C2R-hydroxy-3S-(benzoyl-Phe-His-a«ino)- 
4-cy€lohexylbutyl]-urea 

N-isopropyl-ll»-C2R-hydroxy-3S-(P0A-Pha-Hi8-aBino)-4- 

15 cyelohaxylbutyLl-urea 

ll-i«opropyl-ll»-C2R-hydroxy-SS-(tthyltulfonyl-Pha-Hii- 
aaino)-4-eyelohaxylbutyl3-uraa 

M-i80propyl-li»-C2R-hydrpxy-3S-(isi9propyltulfonyl-Pha-His- 
a«ino)-4-cyeloh«xylbutyl]-urea 
20 ii-]l8opropyl-ll'-C2R-hydPOxy-3S-(«orphoUnosulfonyl-Ph«- 
His-ap1no)-4-eyelohexylbutyU-urea 
H-isobutyl-M»-C2R-liydroxy-3S-(B0C-Ph«-Hi8-a«ino>-4- 
cycloh«xylbutyl3-upea 

H-sec.-butyl-N'-C2R-hydroxy-3S-(B0C-Ph«-Hi8-aBino)-4- . 
25 cycloh«xylbutyL]-urea 

M-(2-«ethylbutyl)-H'-C2R-hydroxy-3S-(B0C-Pha-His-a«ino)- 
4-eyclohexylbutyl]-ur»a 

N-i80p«ntyL-M'-C2R-hydroxy-3S-(PBB-Hi8-aBino)-4-cyelo- 
hexylbutyl3-ur«a 
30 M-i8Opantyl-M»-C2R-hydroxy-3S-(P0A-His-a«ino>-4-cycLo- 
.haxyLbutyl3-urea 

ll-i8opantyl-li»-C2R-hydroxy-38-(PB8-Ph«-Hi8-a«<nQ)-4- 

eyelohaxylbutyCl'uraa : ^ 

H-i8Optntyl-ll«-C2R-hydroxy-3S-(ET0C-Pha-Hi8-a«iiio)-4- 

35 cyeleh«xylbutyl3-uraa 

M-i8Opentyl-M'-C2R-hydroxy-3S-(IP0C-Ph«-Hi8-a«ino)-4- 

cyclohexylbiityll-urea 

M-i8opantyl-M'-C2R-hydroxy-i5S-<80C-Phe-Hi8-a»ino)-4- 
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cycLohexyLbutyLl-urea 

H-isoptntyl-H'-C2R-hydroxy-3S-<CBZ-Phe-Hi$-a«ino)-4- 
cyclohexylbutyl l«-urea 

N-isopentyl-M«-C2R-hydpoxy-3S-(ETI«C-Phe-His-aBino)-4- 
cycLohaxylbutyn-urea 

N-isopentyL-N*-C2R*hydroxy-3S-(IPNC-Phe-Hi$-asino)-4- 
cyclohaxylbutyl l-'urea 

M-isopentyl-M'-C2R-hydroxy-3S-{M^H-diMthylcarbaiioyl-Phe 
His-a«ino)*4-cyclohexylbutyl3-uraa 

N-i5opentyl-H*-C2R-hydroxy-3S-(M^N-diethylcarba«oyl-Phe- 
His-a«ino)-4-cyclohexylbutyl ]-urea 

N-isopentyl-N'-C2R-hydroxy-3S-(IIC-Phe-His-a«ino)-4- 
cyclohexylbutyl3*urea 

M-i$opentyl-N*-C2R-hydroxy-3S-(acetyl-Pha-His-a«ino)-4- 
cycLohexylbutyl]-urea 

N-isopentyl-M'-C2R-hydroxy-3S-(ppopionyL-Phe-His-a«ino)- 
4«cyelohexylbutyL]*uraa 

H*isopantyl-N*-C2R-hydroxy-3S-(isovaleryl-Phe-Hi$-a«ino) 
4-cyclohexylbutyl]-urea 

M-i$opantyl-JI«-C2R-hydPOxy-3S-<banzoyl-Pha-Hi8-a«ino)- 
4-cyclobexylbutyl3-urea 

M-isopantyl-H*-C2R-hydroxy-3S-(P0A-Phe-Hi8-a«iho)-4- 
cycLohaxyLbutyl3-urea 

M-isopantyL-H'-C2R-hydroxy-3S-(ethylsulfoifiyl-Pha-Mis* 
apiino)-4-cycLohexylbutyl]-urea 

N-iaopentyL-N ' -C2R-hydroxy-3S-( iaopropylaulf onyl-Pha- 
His*aaiAo)-.4*&yclohaxylbuty]l]*urea 

M-isopantyL*H*-C2R-hydroxy-3S-{«orphol inoaulf onyl-Phe- 
H^s-a•^oo)-4-cyclohexylbutyl 3-upea 

li-cyclohexyl-M'-C2R-hydPoxy-3S-(IP0C-Phe-rHi8-a»ino)-4- 
cyclohaxylbutyl ]-upea 

ll-cyclohaxyl-H»-C2R-hydPoxy-3S-<BOC-Pha-Hia-a«ino)-4- 
cyciohexylbutyU-upea 

ll-phanyl-ll'-(2R-hydPOxy-3S-(B0C-Pha-Hia-a»ino)-4-cyclo- 
haxylbutyll-urea 

II^H-(3-oxapenta«athylena)-H*-t2R-hydroxy-3S-(B0C-^Phe- 
Hia-aaino)-4-cyclohaxytbutyl3-upea 

N-C2S-hydPoxy-3S-(B0C-Phe-Hia-a«ino)-4-cyclohexylbuty!L3- 
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I'sopropylsulfonaaide Caelting point 117® (decoapos i tion) ; 
via N-C2S-hydroxy-3$-B0C-( iai-0NP-His)-«aiino-4-cycLohex/l- 
butyU-isopropylsulfonaaideJ aelting point 87° (decoapo- 
sition)] and N-C2S-hydroxy-3S-80C-Phe-( iai-ONP-Mis)- 
aaino-4-cyclohexylbutyn-isopropylsuLfonanide (aelting. 
point 130®)3. 

Exaaple 2 

1 g of N-isoptntyl-lt'-C2S-hydroxy-3$-e0C-Ph«-(iB{-B0N- 
H1s>-aaino-4-cycloh«xylbutyl3-uroa Cobtainablo through 
reaction of N-isoptntyl-N'-(2S-hydroxy-3S-aaino-4-cyelo- 
hexylbutyl)-uroa with BOC-( iai-BON-His)-OH to give N-iso- 
p0ntyi>li'-C2S-hydroxy-3S>8OC-(iBi-BOH-His>-a«1no-4-cyeLo'- 
hexylbutyl]-urea, reaoval of the BOC group and reaction 
uith 80€-Phe-0H3 is dissolved in 10. al of aethanol^ the 
solution is hydrogenated on 5% strength Pd/C at 20° and 
1 bar to coapletion, the aixture is filtered, the fil-* 
trate is evaporated, and N-isopentyl-N' ~C2S-hydroxy-3S- 
(BOC-Phe-His-aBino>-4-cyclohexylbutylX-urea, aelting point 
132-134°, is obtained. 

The follouing are obtained analogously through hydrogeno- 
lysis of the appropriate iai-BOH-His coapounds: 

N-isopropyl-N*-C2R-hydroxy-3S-(B0C-Phe-His-aaino)-4- 
cyclohexyLbutyl3-urea, aelting point 139° Cvia N-iso- 
propyl-N*-C2R-hydroxy-3S-B0C-(iai-BbN-His)-aaino-4-cyclo- 
hexylbutyl3-urea Caelting point 214° Cdecoaposition)] and 
ll-isopropyl-N'-C2R-hydroxy-3S-flOC-Phe-(iai-80H-His)- 
aainor>4-cyclohexylbutyl]->urea (aelting .point 104°)]; 

N-isopropyl-N'-C2S-hydroxy-3S-(IP0C-Phe-His-aaino)-4- 
cyclohexylbutyl]->urea, aelting point 206-208° Cvia N- 
isopropyl-N*-C2S-tert.-butyldiaQthylsilyloxy-3S-BOC-aaino- 
4-cyclohexylbutyl)-ure4 (aelting point 131°) and N-iso- 
propyl-N*-C2S-hydroxy-3S-B0C-(iai-B0H-H{s)-aaino-4-cyclo- 
hexylbutyl3-urea Caelting point 184° (decoaposition).]]; 
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N-i8opropyl-H'-C2R-hydroxy-3S-(HC-Phe-His-a«ino)-4- 
cyclohexylbutyll-urea^ ■•Iting point 152^ Cdecoapos i t i on; 
via l«-isopropyl-N-(2R-hydroxy-3S-a«ino-4-cyclol!axylbutyl ) 
urea (hydrochtbr ide> netting point 84®)^ N-isopropy t • - 
C2R-hydroxy-3S-B0C-( i«i-BO«-His)-a»ino-4-cycLohexylbutyl3 
urea Caelting point 214^ (decoaposit ion)l and N-isopropyl 
^•-C2R-hydroxy-3S-Hc-Phe-(i«i-B0H-His)-a«ino-4-cyclohexyl 
butyl]-rurea Gaelting point 79^ (decoaposi t ion) 3; 



N*i$opropyL**N 
heptyl]-*urea 
N«isopropyl-N 
heptyll-urea 
N-isopropyl-N 
heptyll-urea 
N-isopropyl-*N 
heptyl]*urea 
li-isopropyl-li 
heptyll-urea 
M-isopropyl-N 
heptyll-urea 
M*isopropyl-H 
a ?thylhexyL]- 
N -isopropyL*N 
■ethylhexyll* 
N-isopropyl-N 
aathylhaxyll- 
N-isopropyl*N 
aethylhexyll- 
H-isopropyl-W 
aethylhexyll- 
N-isopropyl-N 
aethylhexyL3- 
H-isopropyl-fi 
phenylbutyl]* 
N*isopropyL-N 
phenylbutyH- 
N-isopropyl-M 



-C2S-hydroxy-3S-(ET0C-Phe-His-aaino)- 

•C2S-hydroxy-3S-(IP0C-Phe-His-aaino)- 

-C2S-hydroxy-3S-(B0C-Phe-Hi$-aBino)- 

-C2S-hydroxy-3S-tETMC-Phe-His-aaino>- 

-C2S-hydroxy-3S-(IPHC-Phe-Hi$-aaino)- 

•C2S-hydroxy-3S-(IIC-Phe-His-aaino)- 

-C2S-hydroxy-3S-(ET0C-Phe-His-aaino)-5- 
urea 

-C2S-hydroxy-3S-(IP0C-Phe-Hi8-aaino)-5- 
urea 

-C2S-hydroxy-3S-(BOC-Pha-His-aaino>-5- 
urea 

-C2S-hydroxy-3S*(ETIIC-Phe-Mis-a«iiro)-5- 
urea 

-C2S-hydroxy-3S-(IPMC-Phe-His-a«ino)-5- 
urea 

-C2S-hydroxy-3S-(IIC-Phe^Hi$-aBino)-5- 
urea 

-C2S-hydroxy-3S-(ET0C-Phe-His-aaino)-4- 
urea 

-C2S-hydroxy-3S-(IP0C-Phe-His-aaino)-4r 
urea 

•C2S-hydroxy-3S-(B0C-Phe-Hi8-aBinQ)-4- 
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phenylbutyl]-urea, aelting point 208^ (decoaposltion) 
N-isopropyl-N'>C2S»hydroxy-3S-(ETNC-Phc-His-aaino>-4- 
phsnylbutyll-urea 

N>isopropyl-N'>C2S-hydroxy-3S-(IPNC-Phe-His-aaino>>4- 
ph«nylbutyl3-urea 

N-isopropyl-N'-C2S-hydroxy-3$-(NC>Phe-His-aa1no)-4- 
phenylbutylJ-uraa 

ll-isop«ntyl-N*-C2S-hydroxy-3$-(ET0C-Phe-His-aaino>- 
heptyL]-urea 

N-isop9ntyl-H«-C2S-hydroxy-3S-(IP0C-Pbe-His-a«ino)- 
heptyll-urea 

N-isopentyL-NV-C2$-hydroxy-3S-(B0C-Phe-His-aaino)- 
heptyll-uraa 

N-isopfrttyl-N*-C2S-hydrexy-3S-(ETNC-Pha-H1t-aaino)- 
h«ptyl3-ur«a 

N-1soptntyl-N*-C2S-hydroxy-3S-(tPNC-Pha-H1s-aBlno)- 
h«ptyl]>ur«a 

N-1sep«ntyl-N*-C2S-hydroxy-3S-(NC-Ph«-H1s-aa1no)- 
haptyl3-ur«a 

li-ifOp«ntyl-N'-C2S-hydroxy-3S-(6T0C-Pht-Hi«-aBino)-5- 
aethylhexyLl-urea 

M- •sopantyl-H'-C2S-hydroxy-3S-(IP0C-Pha-Hi«-aaino)-5- 
ae .hylhexylJ-urea 

M-isopantyl-»l'-C2S-hydroxy-3S-(B0C-Phe-Hi8-aaino)-5- 
ae thy I hex/ 13 -urea 

M-isopentyl-H'-C2S-hydroxy-3S-(ETNC-Pher-Hi8-a«ino)-5- 
■ethylhexyl ]-urea 

N-isopentyL-N"-C2S-hydroxy-3S-(IPNC-Phe-*His-aaino)-S- 
■•thylhexyl]«*urea 

H-isopentyt-M«-C2S-hydPoxy-3S-(PIC-Phe-His-a«ino>-5- 
■ethylhtxyl3-urea 

N*1sopentyl-N.'-C2S-hydroxy-3S-(ET0C«Phe-Hi8-aBlno)-4* 
phenylbutyl3*-urea 

ll-isopentyl-M'-C2S-hydroxy-3S-(IP0C-Phe-Hif-aiiino)-4- 
phenylbutyll*urea 

M-isopentyl-M«-C2S-hydroxy-3S-(BOC-Phe-His-a«ino)-4- 
phenyLbutyl3*urea 
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N-isop«ntyl-M'-C2S-hydroxy-3S-(6tMC-Ph«-His-a«ino)-4- 
pbcnylbutyil-urta 

»l-isop«ntyl-M'-C2S-hydroxy-3S-(lPMC-Phe-Hi8-a«ino)-4- 
phenylbutyl3-ur«a 

H-i$opentyt-H'-C2S-hydroxy-3S-(HC-Phe-His-a«ino>-4- 
pb«nylbutyl3-urea 

N-tsopropyl-N'-C2S-hydPOxy-3S-(BOC-Cal-His-aBino)^4- 
eyclohexylbutyll-urea 

M-i8opropyl-N'-C2S-hydroxy-3S-(IIC-Cal-Hi«-a«ioo)-4- 
cyclohexylbutyU-urea 

M-i8opropyl-H'^C2S-hydroxy-3S-(80C-Hph-His-a»ino)-4- 
eyclohexylbutyll-urea 

M-isopropyl-ll'-C2S-hydroxy-3S-(HC-Hph-His-a«ino)-4- 
eyelohexylbutyl3-ur«a 

M-<topropyl-ll'-C2S-hydroxy-38-{B0C-oMal-Hit-a«ino)-4- 
eyelph«xylbutyll-ur«a 

H-<»oppopyl-i««-C2S-hydroxy-3S-(IIC-oilal-His-apino)-4- 
eyeloh«xylbutyl3-up«a 

M-isopropyl-M'-C2S-hydroxy-3S-(80C-BHal-His-a»ino)-4- 
eyclohexyibutyU-uraa 

H-i8opropyl-H*-t2S-hydroxy-3S-(HC-0HaL-Hi8-a«ino)-4- 
cyclohexylbuty 3-urea 

H-isopropyL-N* C2S-hydroxy-3S-(B0C-Trp-Hi8-apino)-4- . 
cyclohexylbutyll-urea . 

N-isopropyt-N'.-C2S-hydroxy-3S-(IIC-Trp-Hi8-a«ino)-4- 
cyclohexylbutyU-urea 

H-i 80P ropy I -M ' -C2S-hydroxy-3S-(B0C-Ty r-H i a-ap i no ) -4- 
cyeloliexylbutyl]-ur«a 

M-i8opropyl-M«-C2S-hydroxy-3S-(«C-Tyr-Hi8-a«ino)-4- 
cycloh^xytbutyl 3-urea 

M-i80pentyl-H'-C2S-hydroxy-3S-(B6c-Cal-Hi8-a«ino)-4- 
eyelohtxylbutyl3-or«a 

M-*80pantyl-H«-C2S-hydroxy-3S-(»C-Cal-Mi8^aiiino)-4- 
eyclohexylbutyl]-i*rea 

H-i8Ppentyl-H'-C2S-hydroxy-3S-(BOC-Hph-Hi8-a«ino)-4- 
cyelohexylbuty I 3-urea 

M-i8opentyl-H'-C2S-hydroxy-3S-(HC-Hph-His-a«ino)-4-eyclo 
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hexylbutyll-urea 

N-isopentxl-M'-C2S-hydroxy-3S-(B0C-aHat-His-a«ino)-4- 
cyclohexylbutyl 1-urea 

N-i$opentyl-H*-C2S-hydroxy-3S-(IIC-aNal-His-a«ino)-4- 
S cyclohexylbutyl ]-urea 

N-isopantyL-N**C2S*hydroxy-3S-(BOC-BNal-His-a«ino)-4- 
cycLohexylbutyll-urea 

N*isopantyl-*N'-C2S*hydroxy*3S-(NC-BNal-His-aBino)*4- 
cyclohexylbutyll-urea 
10 H-isopentyl-M*-C2S-hydroxy-3S-{B0C-Trp-His-aaiino)-4- 
cycLobaxylbutyll-urea 

M-isop0ntyl-M'-C2S-hydroxy-3S-(HC-Trp-Hi8-a«ino)-4- 
cyclohexylbutylJ-urea 

H-i$opentyl-M'-C2S-hydroxy-3S-(B0C-Tyr-His-a«ino)-4- 
15 cyclohaxylbutyll-urea 

M-i5op0rityl-N*-C2S-hydroxy-3S*(IIC-Tyr-Hi8-aiaino>-4- 
cyclohexy L butyl 3-urea 

diethyl N-(2S-hydPOxy-3S-MC-Phe-His-a«ino-4-cyclohexyl- 
butyl }-phosphate aonoaaide. 

20 ExaapLe 3 

Isopropyl M«C2S-'iydroxy-3S-(IIC-Phe-His-aiiino)-4-cyclo- 
- hexylbutyl]*carb laate, aelting point 90--92^, is obtained 
analogously to Exaaple 2 froa isopropyl N-t2S*hydroxy3S- 
HC*Phe-(iai-B0N-His)-aaino*4*cy€lohexylbutyl}-carbaaate 

25 Caelting point 101*105^; obtainable through reaction 

of 1*aaino-3S-B0C*aaino-4-cyelohexylbutan*2S*ol with iso* 
propyl chloroforaate to give isopropyl N*C2S*hydroxy-3S- 
B0C*aaino-4-cyclohexylbutyl ]-carbaaate/ reaoval of the 
BOC group, reaction yith BOC-( iai-BOPf-His )-0H to give 

30 isopropyl ll-C2S-hydroxy3S-B0C-( iai-B0H-His)-aaino-4- 
cyclohexylbutyl3*carbaaate, re-reaoval of the BOC group 
and reaction with NC*Phe«0H3. 

Isopropyl H-C2S-hydroxy-3S-B0C-Phe-His-aaino-4-cyclo- 
hexylbutyl3-carbaaate, aelting point 170^, is obtained 
35 analogously froa isopropyl M-C2S-hydroxy-3S-B0C-Phe-< iai- 
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B0N-His)-afliino*4*cyclohexylbutyU-carbaaate (aelting point 
119-122®). 



The following are obtained analogously: 

ethyl ll-t2S-hydro¥y-3S-(ET0C-Phe-Hi$-afliino)-4-cyclo- 
hexylbutyll-carbasate 

ethyl M-C2S-hydPoxy-3S-(IP0C-Phe-Hifa«ino)*4-cyclo- 
hexylbutyll-carbaaate 

ethyl M-C2S-hydroxV-3S-(B0C-Phe-Hi$-a«iino)-4-cyclo- 
hexylbutyll-carbatBate 

ethyl ll-C2S-hydroxy-3S-(EtMC-Phe-His-a«ino)-4-cyclo- 
hexylbutyl l-carbanate 

ethyl M-C2S-hydroxy-3S-(IPMC-Phe-His-aaiino)r4-cyclo- 
hexylbutyl ]-carba«ate 

ethyl N-C2S-hydroxy-3S-(nc-Phe-His-a«ino)-4-cyclor 
hexylbutyll-carbaeate 

isopropyl N-C2S-hydroxy-3S-(ET0C-Phe-His-a«ino)-4-cyclo- 
hexylbutyil-earbaoate 

isopropyl H-C2S-hydroxy-3S-(IP0C-Phe-His-a«ino)-4-cyclo- 
hexylbutyl3-carbaaate 

isopropyl H-C2S-h) Jroxy-3S-<ETHC-Phe-His-a«ino)-4-cyclo- 
hexylbutyl3-carba9 ate 

isopropyl N-C2S-hydroxy-3S-aPMC-Phe'-His-a«ino)-4-cyclo- 
hexylbutyll-carbaaate 

isopropyl M-C2S*hydroxy3S-(N,N-di»ethylc«rba«oyl-Phe- 

His*daino)-4-cyclohexylbutyl]-carbaaate 

isopropyl N-C2S-hydroxy-3S- (N^N-di ethyl carba«oyl-Phe- 

His-aaiino)-*4-cyclohexyLbutyl3*carbaaiate 

isopropyl N-C2S-hydroxy-3S-( isopropylsulf onyl-Phe-His- 

aaino>*4-cyclohexylbutyU*carbaBate 

isopropyl H-C2S*hydroxy-3S-<«orphoUnosulfonyl-Phe-Hi8- 
aaino)-4-cyclohexylbutyl3-carbaaate 

isobutyl H-C2S-hydroxy-3S-(ET0C-Phe-Hi8-a«ino)-4-cyclo- 
hexylbutylS-carbaaate 
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isobutyl M-C2S-hydroxy-3S-(IP0C-Phe-His aBino)-4-cyclo- 
hexylbutyl ]-carbaaate 

Isobutyl N-C2S-hydroxy-3S-(B0C-Phe-Kis amino)-4-cyclo- 
hexylbutyU-carbaoate, nelting point 147-149* 
5 isobutyl h-C2S-hydroxy-3S-<eTNC-Phe-His-a«ino)-4-cyclp- 
hexylbutyU-carbaaate 

isobutyl M-C2S-hydroxy-3S-{IPNC-Phe-His-aBino)-4-cycto- 
hexylbutyll-carbaaiate 

isobutyl ll-C2S-hydroxy-3S-(BC-Phe-Hi8-a«ino)-4-cyclo- 
10 hexylbutyll-carbaaate 

isopontyl .N-C2S-hydroxy-3S-(ET0C-Ph«-His-a«ino)-4-cyclo 
h«xylbutyl]-carbaaata 

isopantyl N-C2S-hydroxy-35-(IP0C-Ph«-Hi$-a«ino)-4-cyelo 
hexylbutyl]-carbaaate 
15 isop«ntyl N-C2S-hydroxy-3S-(B0C-Pha-His-aBino)-4-cyclo- 
hexylbutyl3-capbaaate 

isopentyl H-C2S-hydroxy-3S-CETMC-Phe-His-aBino)-4-cyclo 
hexylbutyll-carbaaate 

isopentyl M-C2S-hydroxy-3S-(IPNC-Ph«-His-aaino)-4-cyclo 
20 hexylbutyll-carbaaate 

isopentyl M-C2S-hydroxy-3S-(HC-Phe-His-aaino)-4-eyel j- 
hexylbutyll-carbaas e 

cyclohexyl ||-C2S-hyd^oxy-3S-(ET0C-Phe-Hi8-aaino)-^4- 
cyclehexylbutyl3«earbaaate 
2S cyelohsxyl ll-C2S-hydrox.y-3S.-< IP0C-Plie-His-aa4n6>-4- 
eyelohexylbutyl3-carbaaate 

cyclohexyl M-C2S-hydroxy-3S-(B0C-Phe-Hi8-aaino)-4- 
cyclohexylbutyll-carbaaate 

cyclohexyl N-C2S-hydroxy-3S-(ETMC-Phe-His-aaino)-4- 
30 cyclohexylbutyll-carbaaate 

cyclohexyl N-C2S-hydroxy-3S-( lPHC-Phe-His-aaino>-4- 

cyclohexylbutyll-carbaaate 

cyclohexyl N-C2S-hydroxy-3S-(HC-Phe-Hi8-aaino)-4- 
cyclohexylbutyll-carbaaate 

35 benzyl ll-C2S-hydroxy-3S-(ET0C-Phe-His-aaino)-4-eycto- 
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hexyjLbutyn-carbaaidte 

benzyl N-C2S-hydroxy-3S-( IP0C-Phe-H^s-afll^no)-4-cyclo- 
hexy Lbuty H-carbaaate 

benzyl M-C2S-hydroxy-3S-(B0C-Phe-His-aoino)-4-cyclo- 
5 hexylbuty I ]*carbanate 

benzyl N-C2S-hydpoxy-3S-(ETHC-Phe-His-a«ino)-4-cyclo- 
hexylbutyl ]-carbaaate 

benzyl N-C2S-hydroxy-3S-( IPHC-Phe-H^s-aal^no)-4-cyclo- 
hexylbutyl l-carbaaate 
10 benzyl H-C2S-hydroxy-3S-(HC-Phe-Hi8-aBino)-4-cyclo- 
hexylbutyll-carbaoiate 

Exanple 4 

M-( 1S-Nethoxycarbonyl*3-aethyLbutyi)-N*-C2S-hydroxy-3S- 
(B0C-Phe-His«aaino>*4*cyclohexylbutyn-urea^ oielting point 

15 180-182^ (decoiiposi t Ion), is obtained analogously to 

Exaaple 2 frooi N-( 1-aethoxycarboryl-3-«ethylbutyl >-N*- 
C2S-hydroxy-3S-(80C-Phe-( ia^-B0H-His)-aBino)-4-cycLo- 
hexylbuty^-'U^ea Caelting point 177-179®; obtainable 
through react ion of 1-anino-3S-B0C-aaino*4-cyclohexylbu- 

20 tan*2S-ol with 1S*aethoxycarbonyl-3-aethylbutyl isocyanate 
in THF (2 hours at 20®) to give N-( 1S-aethoxycarbony I- 
3-aethylbutyL)-N*-(2S-hydroxy*3>B0C-aaino'-4-cyclohexyL- 
butyL)*urea (aeltfng point 128-129®), reaoval of the BOC 
group, reaction with BOC-( iai-BOH>His>-OH to give N-(1S- 

25 mfttitoxy.carbonylTS-aethylbutyD-N'-CZS-hydroxy-SS-BOC'Ciai- 
B0N-His)-aBino-4'eycLohexylbutyL]-urea (aelting point 
73°), re-reaoval of the BOC group and reaction with 
B0C>Phe-0H3. 

H-(1S-Hethoxycarbonyl-3-Bethyibutyl>-N»-C2R-hydroxy-3S- 
30 (80C-Phe-His-aaino)-A-cyclohexylbutyU-urea, aelting point 
171-172*, is obtained analogously froe N-( 1S-»ethoxy- 
carbonyl-3-aethylbutyl)-N'-C2R-hydroxy-3S-(B0C-Phe-(itii- 
B0n-His)-aaino-4-cyclohexylbutyl]-urea (aelting point 87- 
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The folloMing is obtained analogously: 



ll-(1S-earbaBoyl-3-«ethylbutyl)-M'-C2S-hydfoxy-3S-(BOC-Phe- 
His-a«ino)-4-eycloheKylbutyl3-urea. 

Exaaple 5 

5 l«-C1S-M-(3-Aeino-5^6-di«ethylpyrazin-2-yleethyl)-carba«oyl- 
3-Bethylbutyl]-H'-C2S-liydroxy-3S-(80C-Phe-His-a«ino)-4- 
cyclohexylbutyU-urea, aelting poi^t 177-179^, is obtained 
analogously to Example 2 from N-C 1S-N-(3-a•ino-5,6-di■e- 
thy Ipyraz in-2-yl«ethy I )-carbaBoyA-3-«ethylbuty I 3-N'-C2S- 

10 hydroxy-3S-80C-Phe-(iBii-80ll-His4-aeino-4-cyclohexylbutyl3- 
urea Caelting point 211-213®; /obtainable through saponi- 
fication of M-(1S-«ethoxycarbr;nyl-3-«ethylbutyl>-l«'-(2S- 
hydroxy-3S-B0C-a«ino-4-cyclolvisxylbutyl)-urea using 2 M 
NaOH in diexsne to give H-<1y6~carboxy-3-pethylbutyl)-H'- 

15 (2S-hydroxy-3iS-BOC-a»ino-4-ytyclohexylbutyl)-urea (aelting 
point 145-147®)^ reaction ^ith 2-aeinoeethyt-5-a«ino- 
5,6-diBethylpyraiin/DCCI/llOBt to give ll-C18-H-(3-a«ino- 
5^6-diBethylpyrazin-2-yl»ethyl)^carba«oyl-3-«ethylbutyt3- 
ll'-<2S-hydroxy-3S-B0C-a«ino-4-cyclohexylbutyl)-urea (aelt- 

20 ing point 105-106*), reaoval of the 80C group, reaction 
uith BOC-(i«i-BOM-His)-OH to givt. M-C 1S-N-(3-a«ino-5,6r 
di«ethylpyrazin-2-ylmethyl)-carbaeoyl-3-eethylbutyU-H*- 
C2S-hydroxy-3S-BOC-(iBi-BOII-His)-aeino-4-cyclohexylbutyl3- 
urea (nelting point 184-186°), re-reeoval of the BOC 

25 group and reaction with BOC-Phe-OHl. 

The following are obtained analogously: 

M-C1S-H-(5-tetrazolylBethyl)-carba«oyl-3-«ethylbutyl3- 
H'-C2S-hydroxy^3S-(B0C-Phe-Hi8^aBino)-4-cyelohexylbutyl3- 

urea 

30 N-C1S-M-<2-pyridyl«ethyl)-carba«oyl-3-eethytbutyl3-M'-C2S- 
hydroxy-3S-<B0C-Phe-His-8«ino)-4-cyelohexylbutyl3-urea 
H-C1S-M-(3-pyridyl«ethyl)-carbaBoyl-3-«ethylbutyl3-ri'- 
C2S-hydroxy-3S-(BOC-Phe-His-aBino)-4-cyclohexylbutyl3- 



urea 

N-c ls-H-(2-(4-pyr idyl) -ethyl ) -carbaBoyl-3-«ethy Ibuty n- 
M'-C2S-hydroxy-3S-(BOC-Phe-His-aaiino)-4-cyclohexylbutyU- 

urea 

N-CTS-H-(2-hydroxy-4,6-di«ethyl-3-pyridylBethyl)-ear- 
b8«oyt-3-«ethylbutyl3-H'-C2S-hydroxy-3S-(80C-Phe-Hi8- 
.aaino>-4-cyclohexylbutyl]-urea 

H-C1S-ll-(2-«ethyl-«-a«ioo-5-pyri«idyl«ethyl)-carba«oyl- 
3-MthylbutyU-M«-C2$-hydro»y-3S-(B0C-Phe-Hi$-aBino-4- 

cyelohexylbutyU-urea. 
Exaiaple 6 

M-C2S-Hydroxy-3S-(B0C-Phe-His-a«ino)-4-cyetohexyLbutyU- 
isopropylsulfonaaide, oelting point 117® (decomposition)^ 
is obtained analogously to Exaaple 2 fro« H-C2S-hydroxy- 
3S-(80C-Phe-( iaii-BOM-His)-a«ino)-4-eyelohexylbutyl3-iso- 
propylsuLf onaaide [obtainable through reaction of 2S-B0C- 
a«ino-3-cyclohexylpropanal with triaethylsi Lyl cyanide/ 
Znl2 in THF at 0** to give 2-hydroxy-3S-B0C-aBino-4-cyclo- 
hexylbutyronitrile (Mixture of the 2S- and 2R-epi«er8), 
reaction with diaethyl-tert.-butymtyl chloride/iaidaiole 
in OHF at 20° and subsequent chroat tographic separation 
to give 2S-diMethyl-tert.-botylsil: ioxy-3S-B0C-aaino-4r 
cyciohexylbutyronitrile (aelting point 83-85°; in addi- 
tion the 2R-epiBer, aelting point 113-134°), reaction 
with Raney Mv in H» atrength aetbanolic MH3 at 5 bar and 
60° to give 2S-diaethyl-tert.-butylsilyloxy-3S-80C- 
aaino-4-cyclohexylbutylaBine (oil), reaction with tetra- 
butylaaaoniua fluoride in THF at 20° to give 1-aaino-3S- 
B0C-aBino-4-cyclohexylbutan-2S-ol> reaction «ith iso- 
propylsulfonyl chloride in CHClj/pyr idine at 5° to give 
H-(2S-hydroxy-3S-80C-aBino-4-cyclohexylbutyli8opropyl- 
sulfonaaide (aelting point 156°) and build-up of the 
peptide side chain analogously to Exaaple 2]. 

The following are obtained analogously: 
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H-C2S-hydpoxy-3S-(HC-Phe-His-aiiino)-4-cyclohexylbutyU- 
thiourea 

M-C2S-hydPoxy-3S-{B0C-Phe-His-a«ino)-4-€yclohexylbutyia- 
•ethylsulf onaaide , m.p. 170° 

N-C2S-hydroxy-3S-(BOC-Phe-His-aaiino)*4-cyci'ohexylbutyt3- 
ethylsuLfonanide 

N-C2S-hydroxy-3S-(BOC-Phe-His-aaino)-4-cyclohexylbutyl J- 
cyclohexylsulf onaaide 

H-C2S^hydPoxyr3S-(BOC-Phe-His-a«ino)-4-cyclohexyLbutyU- 
phenyl su If on aaide 

N-C2S-hydroxy-3S-(BOC-Phe-His-aaino)-4-cyclohexylbutyU- 
sulfaaide 

4-N-C2S-hydroxy-3S-<B0C-Phe-His-a«ino)-4-cycl6hexylbutyU- 
aninosuLf onyll-^ttorphol ine 

H-t2S-hydroxy-3S-(IP0C-Phe-His-aiiino)-4-cyclohexylbut- 
yL]*isopropylsulfona«ide, m.p. 156° 

H-C2S-hydroxy-3S-(IPHC-Phe-His-a«ino)-4-cyclohexylbut- 
yl ]-*isopropylsulfonaaide 

N-C2S*hydroxy-3S-(NC*Phe-H1s*aaino)-4-cyclohexyLbutyl3r 
isopropylsulf onanide. 

Exa«pLa 7 

1.01 g of N*aethylaorphoL ine are added to a so.ution of 
4.77 g of N-C1S-N-(3-aaino-5^6-di«ethylpyrazin-2-ytfflethyl) 
carbaiioyL-3-aethylbutyU-N*-(2S-hydroxy*3S-aHino-4-cyclo- 
hexylbutyl )-urea in 60 mi of dichloronethane. 3.22 g of 
B0C-Phe*6Ly-0H, 1.35 g of HOBt and a solution of 2.06 g 
of OCCX in 50 ml of dichloronethane are added with 
stirring^ the fixture is stirred at 4^ for 14 hours, the 
precipitated dicyclohexylurea is filtered off^; the fil- 
trate IS evaporated, and the residue is worked up as con« 
ventional to give N-^C1S-N-(3-aaino-5,6*d{aethylpyrazin-2- 
yl«ethyl)-carba|ioyl-3*sethylbutyll-N'-(2S-hydroxy-3S-B0C- 
Phe-6ly-affiinp-4-cyclohexylbutyl)-urea, aelting point 
132^ (deconsoosit ion) . 

The following are obtained analogously: 
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?l-isoppopyl-H»-C2S-hydroxy-5S-(jBQC-Phe-Abu-8»ino)-4- 
eyelohexylbutyl.3-urea 

N-r$opropyl-M«-C2S-hydroxy-3S-(IIC-Phe-Abu-a«ino)-4- 

cyclohexylbutyll-urea 
5 ||-i$opropyl-M'-C2S-hydpbxy-3S-(80C-Phe-6ly-a«ino)-4- 

cyclohexylbutyU-urea 

H-i$opropyl-N'-C2S-hydroxy-3S-(HC-Pht-6ly-a«ino)-4- 
eyeloh«xylbutyl3-urta 

H-isopropyl-H'-C2S-hydroxy-3S-C80C-Phe-H-He-His-a«ioo)- 

10 4-cyclohaxylbutyll-urea 

H-isoppopyt-N'-C2S-hydroxy-3S-(llC-Phe-H-Ha-His-amino)- 

4-eyclohexylbutyl3-upea 

M-isopPOpyl-l«'-C2S-hydroxy-3S-(BOC-Phe-Leu-a«ino)-4- 

cyclohexylbutyl]-urea 
15 M-isopropyl-H'-C2S-hydpoxy-3S-(«C-Phe-Leura«ino>-4- 

eycLohaxylbutylD-upea 

H-rsopPOpyl-M'-C2S-hydPoxy-3S-(B0C-Ph»-Hat-a»ino)-4- 
cyetohexylbutyt3-upea 

H-i80ppopyl-HV-C2S-hydpoxy-3S-(HC-Phe-Het-a«iiiP)-4- 

20 eycloh«xyLbutyl3-upea 

M-isopPopyl-H*-C2S-hydPoxy-3S-(BOC-Phe-Hle-aBino)-4- 

cyeloh«xylbutyt3-upea 

M-i80ppopyl-H'-C2S-hydPOxy-3S-(«C-Phe-Mle-a«ino)-4- 

cyclohaxylbutyU-urea 
25 M-itopPOpyL-H'-C2S-hydPOxy-3S-.<B0C-Ph«-Phe-a«ino)-4- 

eyeloh«xylbutylD-upea 

N-i80ppopyl-N'-C2S-hydPOxy-3S-(IIC-Phe-Phe-a«ino)-4r . . 
cyelohexylbutyl3-up«a 

H-i8oppopyl-N'-C2S-hydppxy-3S-<B0C-Phe-C3-Pyp)-amino>- 

30 4-cyclohexylbutyl3-upea 

H-i8PpPOpyl-M'-C2S-hydPPxy-3S-(IIC-Phe-<3-Pyp)-a«ino)-4 

eyclohexylbutyl3-up«a 

M-i8pppopyl-M«-C2S-hydPPxy-3S-(B0C-Ph8-Tpp-a»inp>-4- 

cyeloh«xylbutyl3-upea 
35 H-i8Pppppyl-H'-C2S-hydpoxy-3S-<He-Ph8-Tpp-a«inp)-4- 

cyclohexyLbutyll-upea 
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N-isopentyl-N''C2S-hydroxy-3S-(BOC-Phe-Abu-aaiino)-4- 
c/clohexylbutyl3>ure« 

N-isopentyl-N'-C2S-hydroxy-3S-(HC-Phe-Abu-a«ino)-4- 
cyclohexylbutyU-urea 

N-TSop«ntyl-N*>C2S-hydroxy-3S-(B0C-Phe-6Ly-aaino)-4- 
eyclehexylbutyn->urea 

N-isepentyL-N*-C2S-hydroxy-3S-(NC-Ph«-6ly-aaino)-4- 
cyelobexylbutyU-urea 

N-isopentyl-N*-C2S-hydroxy-3S-(BOC-Phe-N-Ne-HiS'aHino)- 
4-cycloh«xylbutylI-urea 

N-isopentyl-N*-C2S-hydroxy-3S-(NC-Phe-N-Ne>His-aaino)- 
4-cycloh«xylbutyL3-urea 

H-i«6pentyl-M»-C2S-hydPOxy-3S-(B0C-Ph«-L«u-a»inp)-4- 
cycloh«xylbutyl3-urea 

H-rsopentyl-N'-C2S-hydroxy-3S-<IIC-Ph«-L«o-a«inp)-4- 
cycLohexylbutyU-urea 

N-isopentyl-N'-C2S-hydroxy-3S-(B0C-Ph«-Net-aB{np)-4- 
eyclohexylbutyl]-urea 

ll-isopentyl-N'-C2S-hydroxy-3S-(MC-Phe-llet-a«ino)-4- 
cycLohexylbutyl3-urea 

H-isopentyl-H«-C2S-hydroxy-3S-(80C-Phe-Mle-a«inp)-4- 
cyelohexylbutyl]-urea 

N-isbpentyi-M»-C2S-hydroxy-3S-(HC-Phe-HLe-aBino)-4- 
cyclpli«xylbutyL3-urea 

N-isppentyl-N*-C2S-hydroxy-3S-(B0C-P1ie-Phe-aainp)-4- 
cyeLoh#xylbutyl]rurea 

N-isopefitH*N'-C2«-^hydroxy-3LS-.(HC.-J»he-Phe-a«in 
cycLohexylbutyU-urea 

N-isopentyL-N*-C2S-hydroxy-3S*(BOC-Phe-(3-Pyr)-aM{no)-4 
cyclohaxylbutyL]-urea 

N-i8opentyL-N**C2S*hydroxy*3$*(NC-Phe-(3-Pyr)-a«{no}-4* 
cyclohaxylbutyU-urea 

M-isopentyL-N*-C2S-hydroxy^3S-<B0C-Phe-Trp-a«ino)-4- 
cyclohexylbutyU-urea 

N-isopentyL-N*-C2S-hydroxy-3S-(NC-Phe-Trp-a«ino)-4- 
cyclohexylbutyU-urea. 



Exaaple 8 
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M-I$op«htyl-M«-C2S-hydroxy-3S-(80C-Ph«-Gly-afliifio)-4- 
cyclohexylbutyU-urea is obtained analogously to Example 
4 fro« BOC-Phe-OH and N-isopentyl-H«-C2S-hydroxy-3S-(H- 
Gly-a«ino)-4-cyclohexylbutyl J-urea Cobtainable through 
reaction of 80C-Gly-0H with N-isopentyl-M'-(2S-hydroxy- 
3S-a«ino-4-cyclohexylbutyl)-urea to give the 3S-B0C-6ly- 
aaino compound, and subsequent reaoval of the BOC group!. 

Exaaple 9 

10 A solution of 1 g of M-isopentyl-ll»-(2S-hydroxy-3S-B0C- 
Phe-His-a«ino-4-cyclohtxylbutyl>-urea in 20 at of 4 M HCl 
in dioxane is stirred at 20" for 30 ainutes and then 
evaporated. M-I$opentylTll'-<2S-hydroxy-3S-H-Phe-His- 
aaino-4 'cyclohexylbutyD'urea is obtained. 

15 The following are obtained analogously through cleavage 
of the appropriate N-BOC derivatives: 

K-(1-aethoxycarbonyl-3-iBethylbutyl)-H'-(2R-hydroxy-3S- 
H-Phe-Hi8-aaino-4-cyclohexylbutyl)-urea 

M-(1-aethoxycarbonyl-3-aethylbutyl)-ll'-(2S-hydroxy-3S- 
20 H-Phe^Mis-aaino-4-cyclohexylbutyl>-ure8 

N.ci-N-(3-aaino>S^6-diaethylpyrazin-2-ylaethyl)-carbaaoyl 
S-aethylbutyl3-M«-<2S-hydroxy-3S-H-Phe-6ly-aaino-4-cyclo- 

hexylbutyl)-urea 

ll-8ec.-butyl-M«-(2S-hydroxy-3S-H-Phe-His-aaino-4-cycU- 
25 hexylbutyl)-urea 

N-ci-M-(3-aaino-5,6-dinethylpyraiin-2-ylBethyl)-carbaBoyl 
■ 3-«ethylbutyl3-M'-(2S-hydroxy-3S-H-Phe-His-aaino-4-cyclo- 
hexylbiityl )-'urea 
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isopropyl N*-(2S-hydroxy-3S-H-Phe*His-aaino*4-cyclohexy I- ' 
butyl }-carbaaate 

N-isopropyl-N"-(2S-hydroxy-3S-H-Phe-His-a»ino-4-phenyl- 
butyl X^urea 

5 N-isopropyl-N«-(2S-hydroxy3S-H-Ph€-Hi8-a«iho-4-cyclo- 
hexylbutyl >-urea 

Exaaple 10 

1 g of H-i$opentyl-M*-(2S-hydroxy-3S-CBZ-Phe-His-a«ino- 
4*cyclohexyLbutyl)-urea is dissolved in IS «L of ethanol^ 
10 the solution is hydrogenated for 3 hours on 0.5 g of 10X 
Pd/C at 20^ and 1 bar, filtered and evaporated to give, 
after chrosatograph ic purification, N-isopentyl-N*-(2S- 
hydroxy-3-H-Phe-His*aBino<-4*eycLohexyLbutyL)*urea. 

Example 11 

15 Analogously to Example 2, there are obtained by hydrogenolysis 
of the correspondinc imi-BOM-His-compounde: 

N-/?S-hydroxy-3S-(B0C-Phe-Hi8-amino)-4-cyclohexyl-butyl7T 
benzylsulf onamide 

N-/2S-hydroxy-3S-(B0C-Phe-His-amino)-4-cyclohexyl-butyl7- 
20 isobutyisulf onamide 

N-/2S-hydroxy-3S-(B0C-Phe-His.amino)-4-cyclohexyl-butyl.7- 
butylsul f onamide 

N-/2S-hydroxy-3S-(B0C-ifNal-Hi8-amino)-4-cyclohexyl-butyl7- 
isobuty leu If onamide 

15 4-/N*(2S-hydroxy-3S-(tert .-butylacetyl-Phe-His-amino)- 

4-cyclohexyl'-butyl )-amino8ulf onylZ-morpholine 
4*/N-(2S^hydroxy-3S-{morpholinoacetyl-Phe-His-amino)- 
4«cyclohexyl -butyl )«amino8ulfonyl7-morpholine 
N-/2S*hydroxy-3S-(morphoiinoacetyl-Phe*Hi8-amino)- 

(0 4-cyclohexyl -butyl) -isobutyisulf onamide 

N-/2S-hydroxy-3S-(morpholinoacetyl-Phe-N-He-Hi8-amino)- 
3-cyclohexyl-butyl)-benzylsulf onamide 

N-/2S-hydroxy-3S-(IP0C-Phe.N-He-.iis-amlno)-4-cyclohexyl- 
butyl )-benzy.l8ulfbnamide. 
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The following oxaaples conetrn phara«c«ut1e«i preparations. 
Exaaple A: Injection viats 

A solution of 100 g of M-isopentyl-M •-C2S-hydroxy-3S- 
(B0C-Plie-Hi8-aaino)-4-cyclohexylbutyU-ure8 and 5 g of 
diaodiua hydrogen phosphate in 3 litres of bidistilled. 
water is adjusted to pH6.S using 2 N hydrochloric acid^ 
filtered under sterile conditions, transferred into injec- 
tion vials, lyophilized under sterile conditions and 
sealed under sterile conditions. Each injection vial 
contains SCO ag of active ingredient. 

Exaaple B: Suppositories 

A mixture of 500 g of N-sec.-butyl-N '-CZS-hydroxy-SS-CBOC- 
Phe-His-anino)-4-cyclohexylbutyl3-ure8 is aelted with 
100 g of soybean lecithin and 1,400 g of cocoa butter, 
poured into noulds and allowed to cool. Each suppository 
contains 500 ng of active ingredient. 
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The cLainB defining the in^v^ition are as follows 
1. Aaino acid derivatives of the foraula I 

X-Z-NR^-CHR^-CHOH- ( CHj ) jj-HR*-B-Y i 

in which 

X is H R^-0-C„H2„^-, R^-C„H2 -0-C0-, R^-C^Hj^-CO- 
R-SO2- or (R^-C„H2„)-L(R^-CpH2p)^^^-CO-, 

Z is 1 to 4 aaino acid radicals bonded to 

one another in a peptide fashion and 
selected froa the group coaprising Abu, 
Ada^ Ala> Arg, Asn, Asp, Bia, Cal, Dab, 
6ln, 6lu, Gly, His, Hph, N( ial^alkyl-Hls, 
lie. Leu, tert.-Leu, Lys, Het, aNal, BNal 
Nbg, Nle, Orn, Phe, Pro, Pyr, Ser, Thr, 
Tic, Trp, Tyr and Val, 

E is -COHM-, -CSMH-, -C00-, -SOj-, -S02NH- 

or -PO(OA)-0-, 

Y is R^, -(CHr5),-C00R* or -(CHR^),- 

COMR^R*, 

R^, R^, R*, R^ and R^ are in each case H, A, Ar, Ar- 
alkyl, Het, Het-alkyl, or cycloaUyl 
having 3«7 carbon atoas, cycloalkylalkyl 
having 4-11 carbon atoas, bicycloalkyl or 
trieycLoalkyl in each case having 7-14 
carbon atoas or bicycl-oalkylalkyl or 



tricycloalkylaUyl in each case having 
8-18 carbon atoas which is in each case 
unsubst i ttrted or aonosubs t i tuted or poly*- 
substituted by AO and/or Hal^ 

are in each case H or 

is A^ Ar^ Ar*alkyl, cycloalkyl having 

3- 7 carbon ato«s or cycloalkylalkyl having 

4- 11 carbon atoas, 

is CH or 

are in each case 0^ 1^ 2^ 3^ 4 or 5^ 
is 1 or 2^ 
is 0 or 1^ 

is phenyl which is unsubsti tuted or aono- 
substituted or polysubs t i tuted by A^ AO^ 
Hal^ CF3^ OH and/or HHz^ or is unsubsti- 
tuted naphthyl^ 

is a saturated or. unsaturated S- or 6- 
•eabercd heterocyclic radical having 1-4 
H, 0 and/or S atoas which may be fused to 
a benzene ring and/or nay be aonosubsti- 
tMted or polysubsti tuted by AO, Hal> 

HO, O2II, carbonyl oxygen, HjM, HAN, 
AgM, AcNH, AS, ASO, ASOg^ AOOC, CN, HzNCO,. 
H2MSO2, A'S02NH, Ar, Ar-alkenyl, hydroxy- 
alkyl and/or aoinoalkyl in. each case having 
1-8 carbon atoas an^/pr whose N and/or S 
hetero atoas. nay also be oxidized, 

is f, CI, Br or I, 



is A-CO-, Ar-CO- or A-NH-CO>^ 

'.; an alkylene group having 1-8 carbon 
atons and 

is aUyl having 1-8 carbon atoms, and 

■ay also be pyrrol idinocarbonyl, piperi- 
dinocarbonyl, aorphol inocarbonyl, pyrrol i 
dinosulf onyl, piperidinosulfonyl or 
■orphol inosulfonyl, 

and in which, furtheraore, one or nore -NH-CO groups can 
be replaced by one or aore -NA-CO groups, 

and the salts thereof. 

2. a) N-i$opropyl-M«-(2S-hydroxy-3S-IP0C-Phe-His- 
a«ino-4-cyclohexylbutyl)-urea; 

b) H-i8opropyl-N*-<2S-hydroxy-3S-80C-Phe-His- 
aaino-4-cyclohexylbutyl)-urea; 

c) H-isopropyl-M'-(2S-hydroxy-3S-BOC-Phe-His- 
aai.no-4-phenylbutyl)-urea; 

d) N-sec.-butyl-N'-(2S-hydroxy-3S-80C-Phe-His- 
aaino-4-cyclohexylbutyl}-urea; 

e) N-isopentyl-H'-(2S-hydroxy-3S-80C-Phe-His- 
aaino-4-cyclohexy Ibuty I }-urea; 

f> N-(lS-aethoxycarbonylr3-aethylbutyl>-N*-(2S- 

hydroxy-3S-80C-Phe-His-aaino-4-cyclohexylbutyl)- 
urea; 



Ac 

-alkyl- 
A 

E-y 
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g) N-(lS-«ethoxycarbonyl-3-iiethylbutyl)-M*-(2R- 

hydroxy-3S-B0C-Phe-His-aaino-4-cycloliexylbutyl)- 
urea; 

h) N-C1S-N-(3-a«ino-5^6-diaiethylpyra2 in*2-ylnethyl )• 
carba«oyl-3-fliethylbutyn-H*-(2S-hydroxy3S-B0C- 
Phe-GLy-anino-4-cycloheiiylbutyl)-upea; 

:> M-ClS-ll-(3-aii4no-5^6-diai«thylpyrarin-2-ylBethyl)- 
c£rbamoyl*3-aethylbutyU'-N*-(2S«hydroxy-3S'-B0Cf- 
Phe*His-aaino-4-cyclohexylbutyl }-urea; 

j) isopropyl N-(2S-hydroxy-*3S-morphol inocarbonyl-Phe* 
His*aaiino-4-cycLohexyLbutyl)-carba«ate; 

k) isopropyl N-(^S-hydroxy-3S-B0C-Phe-His-a«ino-4- 
cyclohexylbutyD-carbaoiate. 

3. Process for the preparation of an anino acid deriva-^ 
tive of the formula I and its salts^ characterized in 
that it is liberated frooi one of its functional deriva- 
tives through treatment with a solvolysing or hydrogeno 
lysing agents or in that a coapound corresponding to 
the foraula I, but containing one or more additional. 
C-C and/or C-N and/or C-0 bonds and/or 0 atoms in place 
of H atoms, is reduced, 

or in that a carboxylic acid of the formula II 
X-S^-OH II 

in which (a) is Z^^ 
(b) is 

is reacted with an amino compound of the formula III 



III 



in which 6^ (a) is -Z^-Nr2-CHR^-CH0H-(CH2)„-NR*-E-Y^ 
(b) is •HR^-CHR^-CH0H-(CH2)rt-NR*-E-Y^ and 

♦ together are Z^ 

and in that, if appropriate, in a compound of the fornula 
I, a functionally derived amino and/or hydroxyl group is 
liberated by treatment with solvolysing or hydrogenolys ing 
agents and/or a radical Y is converted into another radi- 
cal Y through treataent with esterifying, solvolysing, 
acylating or amidating agents and/or a compound of the 
formula I is converted into one of its salts- through 
treatment with an acid« 

Process for the preparation of pharmaceutical prepare* 
tions, characterized in that a compound of the formula 
I and/or one of its physiologically acceptable salts 
is converted into a suitable dosage form together with 
at least one solid, liquid or semi-liquid excipient or 
adjuvant and, if appropriate, in combination with one 
or more further active ingredients. 

Pharmaceutical preparation, characterized in that it 
contains at least one compound of the formula I and/or 
one of its physiologically acceptable salts. 

Use of compounds of the formula I or of their physio* 
logically acceptable salts for combating renin-dependent 
hypertension or hyperaldpsteronism. 

Use of compounds of the formula I or of their physio* 
logically acceptable salts for the production of a 
medicament. 
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9. A compounds preparation or process substantially as herein 
described with reference to any of the foregoing examples 
thereof. 

10. The invention as herein described. 



DATED this 12th day of October, 1987. 
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